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ZOOLOGICAL  SOCIETY  OF  LONDON. 


January  17,  1888. 
Dr.  A.  Gunther,  P.R.S.,  Vice-President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  December  1887  : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  December  was  3.5,  of  which  1 7  were  by 
presentation,  2  by  birth,  2  by  purchase,  2  by  exchange,  and  12  were 
receiyed  on  deposit.  The  total  number  of  departures  during  the 
same  period,  by  death  and  removals,  was  117. 

Amongst  these  I  may  call  attention  to  a  small  Fox  from  Afghanistan, 
presented  bv  Lieut.-Col.  Sir  Oliver  B.  C.  St.  John,  K.C.S.I.,  F.Z.S., 
which  should  probably  be  referred  to  the  species  shortly  noticed  by 
Blyth  (Journal  As.  Soc.  Bengal,  vol.  xxiii.  p.  730,  1884)  as  Vulpes 
griffithi.  It  is,  however,  as  Mr.  Blanford  informs  me,  somewhat 
doubtful  whether  the  species  is  really  distinct  from  Vufpea  leucoput 
(Blyth),  the  small  Desert-Pox  of  Western  India. 

This  specimen  has  been  lodged  in  the  New  Wolves'  and  Poxes' 
Dens  lately  finbhed,  to  which  I  msh  to  call  special  attention,  as 
this  is  the  first  occasion  on  which  our  specimens  of  the  genus  Cants 
have  been  arranged  in  a  connected  series.  I  add  a  list  of  the  speci- 
mens now  living  in  the  collection  : — 

Usi  of  Specimens  of  the  Genus  Canis  now  living  in  the  Society's 
Gardens. 

1,  2.  Canis  lupus,  cJ  2  •     Received  in  exchange,  Dec.  5,  1887. 
3.  Canis  lupus,  S .     Presented  by  C.  S.  Hardy,  Esq.,  Dec.  14, 
1887.     This  is  a  large  animal  of  unknown  origin,  and  may 
possibly  be  referable  to  Canis  occidentalis  of  North  America. 
Proc.  Zool.  Soc— 1888,  No.  I.  1 
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4.  Cants  niger,  S  •  Received  in  exchange  from  the  Zool.  Gardens, 
Calcutta,  May  5,  1883,  to  which  institution  it  was  presented 
by  Major  Fred.  Clowes. 

.5.  Cants  vulpes.     Presented  by  Mr.  Thos.  Legg,  July  30, 1884. 

6.  Cants  vulpes.     Presented  by  Lady  Brassey,  F.Z.S.,  Feb.  21, 

1885. 

7.  Canis  vulpes.  Presented  by  A.  B.  Priestley,  Esq.,  July  3, 
1886. 

6.  Canis  vulpes.     Presented  by  C.  Heseltine,  Esq.,  July  8, 1885. 
9,  10.  11.  Canis  lagapus.     Presented  by  T.  Nordenfelt,  Esq., 
C.E.,  Sept.  27,  1887. 

12.  Canis  javanicus,<$.     Purchased,  Sept.  29,  1887. 

13.  Canis  aureus.     Presented  by  J.  Smith,  Esq  ,  Aug.  22,  1878. 

14.  Canis  aureus,  $  .  Presented  by  Capt.  W.  Geake,  Sept.  23, 
1887. 

15.  Canis  griffithi.  From  Afghanistan.  Presented  by  Lt.-Col. 
Sir  O.  B.  C.  St.  John,  Dec.  29,  1887. 

16.  Canis  anthus^(S .  Presented  by  Capt.  W.  F.  Wardroper, 
Dec.  4,  1882. 

17.  Cants  anthus,  $  .  Presented  b?  A.  T.  Marsh,  Esq.,  S<:pt.  14, 
1886. 

18.  19.  Canis  mesomelas^iS  $.  Presented  by  F.  Mosenthal, 
Esq.,  May  12.  1886. 

20,  21.  Canis  lateralis,  S  ?  .     Purchased,  May  28,  1886. 

22.  Canis  pullidus.  Presented  by  CapU  J.  S.  Talbot,  Nov.  24, 
1885. 

23.  Canis  chama.     Purchased,  June  26,  1886. 

*'J4.  Canis  latrans.     Presented  by  R.  Payne,  Esq.,  July  8,  1884. 

25.  Canis  latrans,  6  •  Presented  by  Prof.  C.  M.  Vincent, 
Aug.  21,  1887. 

26.  Canis  latrans,  J .  Presented  by  Baron  Ferdinand  de 
Rothschild,  F.Z.S.,  Dec.  5,  1885. 

27.  Canis  fulvus.     Deposited,  Nov.  10,  1876. 

28.  Canis  fulvus.  Presented  by  Messrs  Eusor,  Weber  &  Co., 
July  23,  1886. 

29.  Canis  fulvus.     Presented  by  Miss  Cameron,  Sept.  24,  1887. 

30.  Canis  velox.     Received  in  exchange,  Jan.  17,  1885. 

31.  Canis  virginianvs.     Received  in  exchange,  Oct.  23,  1886. 

32.  Canis  ozarte.     Purchased,  June  16,  1885. 

33.  Canis  rudis,S*  Presented  by  Capt.  J.  Smith,  Sept.  30, 
1886. 

34.  Canis  rudis.    Purchased,  Dec.  2,  1886. 

35.  Canis  fulvipes  (Tierra  del  Fuego).  Presented  by  Miss  M. 
M.  Wroughton,  Sept.  26,  1887. 

36.  Canis  dingo,  $  .     Deposited,  July  4,  1887. 

*  It  is  doubtful  whether  the  animal  presented  by  Mr.  B.  Payne  as  captured 
in  Eppine  Forest  is  really  of  this  species.  It  seems  in  some  respects  to  be  more 
like  the  iNorth- African  Canis  anthus. 
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Mr.  F.  Day,  F.Z.S.,  exhibited  a  specimen  of  the  Spanish  Loach, 
Cobitis  tcBtUoy  captured  the  previous  week  at  Hungerford. 

Mr.  Day  also  exhibited  two  specimens  of  hybrid  Salmonidse  from 
Howietoun,  both  of  which  had  been  removed  from  the  ponds  on  Dec. 
Ist,  1887.  The  first  was  of  the  leopard  breed,  13*2  inches  long,  and 
one  of  the  progeny  from  8000  eggs  of  an  American  Char  (Salmo/on- 
tinaiis),  taken  on  November  15th,  1882,  milted  from  a  Loch-Leven 
Trout.  Although  4  years  and  10  months  of  age,  this  was  the  first 
season  that  they  had  been  observed  to  be  fertile  ;  the  specimen  was  a 
female  full  of  nearly  ripe  eggs.  The  second  fish  was  one  of  the  zebra 
breed,  18  inches  long,  3  lb.  in  weight,  and  one  of  those  raised  from 
3000  ova  of  the  Loch-Leven  Trout  taken  on  November  29th,  1883, 
and  milted  from  an  American  Char.  This  Bsh,  3  years  and  10 
months  old,  was  also  a  fertile  female.  The  external  colours  in  these 
two  forms  were  very  similar,  and  coloured  drawings  of  the  hues 
exhibited  by  the  fish  when  first  captured  were  likewise  shown. 
These  fishes  were  covered  with  reticulations  or  vermiculated  lines  on 
a  grey  or  silvery  ground,  and  differed  in  appearance  from  either  of 
their  parents.  But  the  most  remarkable  feature  was  the  dentition 
of  the  vomer,  for  in  the  Char  teeth  are  only  found  along  the 
bind  edge  of  the  head  of  that  bone,  not  along  its  shaft,  where  they 
are,  however,  present  in  Trout.  In  these  hybrids  the  hind  edge  of 
the  head  of  the  vomer  was  toothed  as  in  a  Char,  and  also  for  a  short 
distance  along  the  shad  of  that  bone,  where  three  or  four  teeth  were  to 
be  seen.  Thus  a  fertile  form  could  be  produced,  difiering  in  external 
colours  from  Trout  or  Char,  and  having  neither  the  dentition  of 
S,  salveUnus  nor  of  true  S.fario,  but  a  compound  between  the  two. 
If  such  a  form  had  been  captured  wild,  and  it  is  now  so  found  in  Car- 
diganshire, doubtless  it  would  have  been  referred  to  a  new  species. 


The  following  papers  were  read  : — 

1.  On  a  Collection  of  Mammals  obtained  by  Emin  Pasha  in 
Equatorial  Africa^  and  presented  by  him  to  the  Natural 
History  Museum.     By  Oldfield  Thomas. 

[Received  December  14,  1887.] 

(Plates  L  &  II.) 

The  Mammals  recently  received  by  the  Natural  History  Museum 
from  Dr.  Emin  Pasha  number  115,  belonging  to  39  species — a  col- 
lection which  b  of  the  utmost  value  as  a  contribution  to  our  know- 
ledge of  the  Central-African  fauna,  and  one  which  reflects  the 
highest  credit  on  the  energy  and  scientific  spirit  of  the  man  by 
whom  it  was  formed.  When  the  cares  and  anxieties  of  a  person  in 
the  position  of  responsible  governor  of  a  large  and  turbulent  African 
province  are  considered,  it  seems  wonderful  that  Emin  should  have 
been  able  to  make  any  collections  at  all,  and  still  more  should  have 
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made  such  a  collection  as  the  present,  nearly  every  specimen  of  which 
has  been  carefully  labelled  in  his  own  handwriting,  with  the  date,  sex, 
and  exact  locality — particulars  which  add  enormously  to  its  scientific 
value. 

The  great  mass  of  the  collection  was  not  obtained  at  Dr.  Emin's 
headquarters,  on  the  Upper  Nile,  but  in  a  district  called  Monhuttu 
(lat.  2^  30'  N.,  long.  2^  50'  £.),  just  within  the  Congo  basin',  and 
separated  by  the  Congo-Nile  watershed  from  the  Wadelai  region. 
There,  practically,  all  the  interesting  forms  were  collected ;  and, 
considering  their  number,  and  especially  their  strongly  marked 
geographical  character,  the  general  affinities  of  the  mammal-fauna 
of  this  district  may  now  be  looked  upon  as  settled  ;  their  affinities 
are  discussed  at  the  end  of  the  present  paper. 

Of  the  more  recent  papers  on  the  Central-African  mammal-fauna 
the  three  following  are  the  most  important : — 

1 .  Pagenstecher,  Dr.,  "  Die  von  Dr.  G.  A.  Fischer,  auf  der  im 
Auftrage  der  geographischen  Gesellschaft  in  Hamburg  unternom- 
menen  Reise  in  das  Massai-Land  gesammelten  Saugethiere  *' '. 

2.  Noack,  H.,  "Beitrii^pzur  Kenntniss  der  Saugethier-Fauna  von 
Ost-  und  Central-Afrika'*^ 

3.  Leche,  W.,  "  Ueber  einige  von  Emin  Pascha  gesammelte 
afrikanische  Saugethiere  "  *. 

The  first  of  these  contains  notes  on  31  species  of  mammals,  but 
the  region  explored  by  Dr.  Fischer  has  so  different  a  fauna  from 
Monbutto,  that  only  sume  three  or  four  species,  and  those  very  widely 
spread,  are  common  to  both  collections'. 

Dr.  Noack's  paper  also,  based  on  the  mammals  collected  by  Dr. 
Bohm  in  the  Marungu  country,  on  the  south-west  coast  of  Lake 
Tanganyika,  refers  to  a  fauna  very  different  to  that  of  Monbuttu, 
although  several  species,  and  those  some  of  the  most  interesting 
(e.  g.  Sciurus  hoehmi  and  Mus  kaUeri),  are  found  in  both  districts. 

Finally,  Dr.  Leche*s  paper  is  founded,  like  the  present  one,  upon 
specimens  collected  by  Emin  Pasha.  Fifteen  species  are  enumerated, 
but  these  come  chiefly  from  the  Upper  Nile  district,  only  three  of 
them  occurring  also  in  the  Monbuttu  collection.  The  localities 
given  are  so  widely  scattered  that  the  paper,  although  important  for 
the  histories  of  the  individual  species,  gives  but  little  definite 
faunistic  information. 

There  is  also  a  list  of  71  species  observed  in  Niam-niam-land,  given 
at  the  end  of  Dr.  Schweinfurth's  'Im  Herzen  von  Afrika,'  but 

^  On  the  assumption  that  the  Uelle  is  really  an  affluent  of  the  Ck>ngo,  and 
does  not  run,  as  has  been  suggested,  north-westwards  to  Lake  Chad  or  into  the 
Niger  basin. 

»  JB.  Mus.  Hamburg,  1884,  pp.  32-46  (1885). 

«  Zi^ol.  Jahrb.  ii.  pp.  19»-302,  pis.  viii.-x.  (1887). 

*  Zool.  Jahrb.  iii.  pp.  115-126,  pis.  iii.  and  iv.  (1887). 

■  Dr.  Pagenstecher  (pp.  40  and  41)  places  Gazella  tkomsoni  and  Akelapkus 
cokn  as  synonyms  of  G.  granti  and  A.  lichtensfeini  respectively,  observing 
that  they  are  "  figured  but  not  described  "  in  Thomson's  *  Masai-Land,'  1885. 
He  seems,  therefore,  to  be  unaware  that  these  species  were  originally  described 
by  Dr.  Giinther  (Ann.  &  Mag.  N.  II  [5]  xiv.  p.  426,  1884). 
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the  list  is  a  merely  nominal  one,  except  that  the  different  native 
names  of  the  animals  are  all  carefully  recorded.  Two  of  Dr.  Emin's 
West-African  animals,  the  Chimpanzee  and  Qalago  demidoffi,  occar 
in  the  list. 

The  39  species  in  the  present  collection  consist  of  3  Primates, 
8  CamiTora,  i  Insectivore,  3  fiats,  1  Ungulate,  1  Edentate,  and  no  lesi 
than  22  Rodents,  Dr.  Emin  having  wisely  paid  most  attention  to 
the  latter  group,  in  which  our  knowledge  of  the  smaller  forms  is 
still  so  exceedingly  incomplete. 

1.  ANTHROPOPrTHECUS  TROGLODYTES  (Gm.). 

a.  Skeleton,  c^  (incomplete).     Bellima,  Monbuttu. 

6,  c.  Skulls,  old  c^  and  imm.  Monbuttu. 
Without  further  material,  and  a  much  fuller  examination  than  is 
now  possible  of  the  whole  gen  as,  it  is  impossible  to  determine  to 
which  of  the  races  of  Chimpanzee  these  specimens  should  be 
assigned,  and  I  therefore  place  them  provisionally  under  the  name 
of  the  common  West-African  species.  Chimpanzees  from  this 
region  have  received  the  names  of  Troglodytes  Bchweinfurthi  \  and 
T.  niger,  var.  marungeniis\  but  the  evidence  in  favour  of  this  dis- 
tinction seems  to  be  as  yet  exceedingly  meagre.  Some  notes  on  an 
acrocephalous  skull  of  a  Chimpanzee,  also  obtained  by  Dr.  Emin, 
were  contributed  to  this  Society  by  Prof.  Flower  in  1882  (P.Z.S. 
1882,  p.  634). 

2.  COLOBUS  6UBREZA,    Riipp. 

a.  Immature.     On  the  Nambiri',  Sandeh  (=sNiam-niam)  laud, 
2U/7/83. 
This  species  is  also  mentioned  by  Schweinfurth   as  occurring  in 
Niam-niam. 

3.  Galago  dkmidoffi,  Fisch. 

a.   d'  Stat.  Gadda,  Monbuttu,  18/3/84. 
6.   S .  Stat.  Gadda,  Monbuttu,  3/5/84. 
"  Iride  flavo-umbrina.     Monbuttu  name  •  Nensi.*  ** — E.* 
This  species,  like  the  last,  was  observed  by  Schweiufurth    in 
Niam-niam,  but  has  otherwise  only  been  recorded  from  West  Africa. 

4.  Frlis  servalina,  Ogilb. 
a.  Immature. 

As  thb  specimen  is  immature,  having  its  milk-teeth  still  in  place, 
it  does  not  a£Ebrd  any  additional  information  as  to  the  vexed 
question  of  the  relation  of  F.  servalina  to  the  true  F.  serval,  except 

1  OiglioU,  Ann.  Mus.  Genov.  iii.  p.  56  0^  aeqq.  (1872).  See  also  Peters,  SB. 
Nat  Freunde,  1869.  p.  25;  Iseel,  Ann.  Mub.  Genoy.  i.  p.  56  et  aeqq.  (1870); 
Hartmann,  Arch.  Anat  Phys.  1872,  p.  474  et  seqq.;  and  SchweinfurLb,  'Iin 
Herxen  von  Afirika/  i.  p.  558  (1874). 

»  Noack.  l.  c.  p.  291  (1887). 

'  The  exact  po«ition  of  this  locality  I  am  quite  unable  to  find  in  any  of  the 
mapt  at  my  dispoflal. 

*  The  particulars  marked  "  E."  are  those  noted  on  the  labels  by  Emin  Paeha. 
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in  80  far  as  it  shows  the  constancy  at  different  ages  of  the  peculiar 
coloration  to  which  the  name  of  F.  servalina  has  been  applied. 
The  specimen  has  lost  its  label,  but  is  no  doubt  one  of  the  Hon- 
buttu  series. 

5.  Felis  calioata,  Temm. 

fl.cf .  Tingasi,  Monbuttu,  16/10/83. 
b.e>  Stat.  Gadda,  14/5/84. 
c.  Juv. 

"  I  ride  fulya.  Liyes  in  the  woods.  Monbuttu  name  '  Nango ' 
or'Kao.'"— E. 

[Felis  caligata  domesticata. 
a.  Lado.     12/83. 
**  Bastard  between  F,  caligata  6  and  F.  domestiea  $  •" — E.] 

6.  Genetta  tiorina,  Scbr. 

a,  b.   2  and  juv.  Lado,  5/12/83. 

*'  Caught  with  three  young  in  its  nest.  A  severe  biter,  and  a 
great  enemy  to  poultry.     Ejected  a  fetid  fluid  on  capture." — E. 

I  only  use  the  above  name  provisionally,  until  the  species  of 
Genets  are  properly  worked  out,  which  will  probably  result  in  the 
union  of  nearly  all  the  so-called  different  species. 

7*   POIANA   R1CHARD80NI,  ThompS. 

a,  Juv. 

An  immature  individual  of  this  exceedingly  rare  and  interesting 
species  quite  agrees  with  the  typical  specimen  in  the  Museum  col- 
lection. It  is  unfortunate  that  its  label  has  been  torn  off^,  so  that  its 
exact  locality  is  unknown  ;  but  as  the  species  is  a  strictly  West- 
African  one,  having  only  hitherto  been  recorded  from  Fernando  Po 
and  Sierra  Leone,  it  was,  no  doubt,  obtained  in  the  Monbuttu  district, 
where  the  whole  of  the  purely  West- African  species  were  collected. 

8.  Crossarchus  zebra,  Riipp.^ 

a.  d.  Tingasi,  1/7/83. 

b.  cJ.  Sut.  Gadda,  18/1/84. 

c.  cJ .  Stat.  Gadda,  20/1/84. 

"  Iride  fusco-flava.     •  Ndoto '  (Monbuttu)."— E. 

Notes  on  the  habits  in  Marungu  of  the  closely  allied  C,  fasciatus, 
Desm.,  have  been  recorded  by  Dr.  Noack^,  from  the  note-books  left 
by  Dr.  Bohm. 

Of  the  species  labelled  as  occurring  in  Monbuttu,  this  is  absolutely 
the  only  one  of  a  distinctly  Abyssinian  character.     It  is,  however,  a 

'  In  connection  with  this  species,  I  may  take  the  opportunity  of  correcting 
an  unfortunate  misprint  in  nij  paper  on  the  African  Muneooees  (P.  Z.  8. 
1882,  p.  87),  where,  in  the  synopsis  of  species  (lines  22  and  24),  the  lengths  of 
the  fourth  premolar  in  C.  sebra  and  C.  fasciatus  have  been  transposed,  as  an 
examination  of  the  detailed  descriptions  would  show.  It  is  C.  Jasciatus  that 
has  its  premolar  "  more  than  8  millim."  and  C.  zebra  '*  less  than  7  millim.*' 

>  T.  c.  p.  253. 
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most  strongly  marked  example,  the  present  being  by  far  the  most 
dbtant  point  from  Abyssinia  from  which  it  has  been  recorded. 

Bearing  in  mind  the  semi-domesticated  state  of  many  of  the 
Mungooses,  and  the  otherwise  strictly  West-African  character  of  the 
Monbuttu  fanna,  one  is  almost  tempted  to  believe  that  this  species 
has  been  artificially  transported  across  the  watershed  from  the  Lado 
district,  where  Dr.  £min  has  himself  previously  obtained  it. 

9.  Crossarchus  ob8CURU8>  F.  Cuv.  ? 
a.   $   imm. 

"  LiTes  in  pairs ;  very  harmful  to  poultry." — E. 

An  extraordinary  short-haired  specimen,  of  the  determination  of 
which  I  am  somewhat  doubtful.  It  is  wholly  without  the  long  fur  on 
the  body,  none  of  the  hairs  exceeding  about  14  or  15  millim.  in  length, 
and  the  general  tone  of  colour  is  a  peculiar  whitish  grey,  exactly 
similar  to  that  of  the  underfur  of  C.  obscurua.  It  appears  to  me 
probable  that  it  has  been  clipped  of  the  longer  hairs  by  the  natives, 
perhaps  for  purposes  of  deception,  as  the  maiority  of  the  hairs  do 
not  taper  naturally  to  a  point,  but  end  quite  abruptly.  Its  skull  if 
quite  similar  to  that  of  C.  obscurut. 

10.  Lycaon  pictus,  Temm. 
a.  Skin  and  skull,  young. 

This  specimen,  unfortunately  without  a  label,  is  probably  part  of 
the  Wadelai  collection,  as  the  species  is  known  from  Abyssinia  and 
South  Africa,  but  not  from  Western  Africa.  The  sizes  of  the  milk- 
premolars  in  this  specimen  are  as  follows : — m-  pm-',  length  6*5 
millim.;  mjpm^',  length  11*4;  m.  pm>,  length  8*5,  breadth  9*5; 
m.  pm.>,  length  6-1  ;  m.  pm.»,  8"4  ;  m>  pm>,  13-3. 

11.  ICTIDONYX   ZORILLA,  L. 

a.   (S .  Redjaf,  near  Lado,  1/84. 

12.  Crocidura  dorian  a.  Dobs. 

a-e,  WadeUi,  10/85  and  4/86. 

I  am  indebted  to  Dr.  Dobson  for  the  determination  of  this  Shrew. 
The  type  came  from  Shoa,  and  the  species  is  therefore,  so  far  as  is 
yet  known,  distinctly  Abyssinian. 

13.  Epomophorus  (Hypsignathus)  monstrosus,  Allen. 

a-b.   c?  &  ? .  Tingasi,  29/10/83. 
"  I  ride  fusca.     *Balupa'  of  natives.     Lives  upon  fruit,  and  is 
itself  eaten  by  the  natives.     Found  in  flocks  of  from  50  to  60." — E. 
Herr  Bohndorff  also  obtained  this  species  in  Niam-niam-land. 
Previously  only  known  from  West  Africa. 

14.  Epomophorus  franuueti.  Tomes. 
a.  Tingasi,  5/82. 

This  is  another  wholly  West- African  species. 
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15.  Mkgaderma  frons,  GeofFr. 
a.   $ .  Wadelai,  26/6/86. 

16.  Andmalurus  pusillus,  sp.  d.'     (Plate  I.) 

a.  $.  Bellima,  21/6/83.    Type. 

b.  e .  Tiiigasi,  5/82. 

Size  Terj  much  smaller  than  ia  any  of  the  other  species.  Greneral 
colour  above  uniform  dark  grizzled  grey,  the  hairs  throughout  dark 
slaty  grey  for  the  greater  part  of  their  length,  this  colour  gradually 
darkening  to  black  just  below  a  terminal  band  of  pale  grey  or  oliva- 
ceous. Head  and  limbs  like  back ;  sides  of  parachutes  rather  darker. 
Underside  pale  yellowish  white,  without  a  tinge  of  rufous,  the  hairs 
on  the  belly  pale  slate  basally,  and  dull  yellowish  white  terminally ; 
outer  margins  of  parachute  below  covered  with  coarse  dark  brown 
hairs.  Tail  uniform  pale  brown,  cylindrical,  rather  bushy,  the  hairs 
at  its  end  attaining  a  length  of  nearly  two  inches  ;  scales  about  15 
in  number. 

Skull,  as  compared  to  that  of  A.  beecrofti,  distinguished  by  its 
▼ery  much  smaller  size,  short  muzzle,  proportionately  longer  pala- 
tine foramina,  longer  orbital  and  shorter  temporal  fossae,  and  larger 
rounder  bullse. 

Teeth  as  usual.  Incisors  orange  above,  pale  yellow  below. 
Molars  readily  distinguished  by  their  small  size. 

Dimensions  of  a  female  in  skin : — Head  and  body  (to  ani^)  (c.)  280 
millim. ;  (to  back  of  interfemoral  membrane),  300  ;  tail  134 ;  hind 
foot  (without  claws)  40' ;  ear  (dried  and  shrunk)  (c)  20. 

Skull — basal  length  41  millim. ;  greatest  breadth  29  ;  interorbital 
breadth  12*3;  height  of  infraorbital  foramen  5*2;  palate,  length 
21*7;  diastema  10*1;  length  of  palatal  foramen  5'0;  length  of 
upper  molar  series  9*4. 

This  interesting  little  animal  is  most  nearly  allied  to  the  West- 
African  A.  beecrofti^  Fraser,  but  di£Fers  from  that  species  in  its 
duller  and  less  yellow  upperside,  in  the  entire  absence  of  rufous 
on  its  neck  and  belly  ^  and.  as  from  all  the  other  described  species, 
in  its  diminutive  size. 

17.  Sciurus  stanoeri,  Waterh. 
a.  Tingasi,  2/9/83. 

•*  Common  in  Monbuttu,  where  it  is  called  *  Mbonga.* " — E. 

18.  SCIURUS   RUFOBRACHIATUS,    Wstcrh. 

«.    d.  Bellima,  13/7/83. 
k.   d.  Bongereh,  21/7/83. 
c,  d.  Tingasi,  5  82  and  7/83. 
'•  Iridc  fusca.     •  Bonga.'  "— E. 

^  PrBlimicary  dUguofds  published,  Ann.  Hag.  N.  H.  [^]  ul  p.  440,  Dec  1, 
1887. 

'  In  ipeciiiien  6.  an  adult  male,  rather  smaller  than  tL. 

*  Young  »pecimenK  of  A.  hfrrrx'Jti  are  «1«»  wiUioui  ihe  bright    nifous  on  the 
.  belly  characierisiic  of  the   species,  b*it  ihe  fiie  of  their  feel  and  teeth  « ould 
alwmys  diMinguish  such  fpecimen«  fn<m  A.  pt^st*\ms. 
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These  specimens  vary  very  considerably  ia  the  colour  of  the 
bellv-hairs,  which  in  some  of  them,  notably  in  a,  are  pure  white, 
while  in  others  they  are  of  the  usual  dull  grey  and  white  found  in 
Western  Coast  specimens. 

19.  SCIURUS  ANNULATU8,   Dcsm. 

a.  9 .  Lado,  16/2/84, 

b.  cJ.  Tobbo,  18/6/83. 
e.   $ .  Tobbo,  18/6/83. 

20.  SciuRua  PTRRHOPU8,  F.  Cuv. 

a.  S'  Tingasi,  16/9/83. 

b.  ?.  Tingasi,  10/10/83. 

"  Iride  fusca.     •  Kejo.' "— E. 

Specimen  a  has  the  hairs  of  the  belly,  usually  pure  white,  richly 
washed  with  red. 

8,  ilangeri,  8.  rufobraehiatu*,  and  the  present  species  are  all 
strictly  West-African  forms,  this  being  by  far  their  most  easterly 
recorded  locality. 

21.  SciURUS  BOEHMi,  Reicheu. 

a,  b.   d  &  2'  Tangasi,  7 and  9/83. 

e,  d.   S  &   S  .  Stat.  Gadda,  2  and  3/84. 

e.   d .  Nendja  (Monbuttu),  9/7/83. 

/.   d. 

•*  •  Nangeri.'  Common  from  4°  N.  lat.  southwards.  As  yet 
only  taken  to  the  west  of  the  Bahr  el  Djebel." — £. 

These  beautiful  little  Squirrels  quite  agree  with  the  description 
given  by  Dr.  Reichenow  (Zool.  Auzeiger,  1886,  p.  315)  of  some 
specimens  obtained  by  Dr.  R.  Bohm  in  the  Marungu  country,  at  the 
south-west  corner  of  Lake  Tanganyika.  Whether  the  species  is 
really  distinct  from  S.  congicus,  Kuhl,  is  a  question  which  will  have 
to  be  decided  later,  when  further  specimens  are  available  from  other 
localities.  It  appears  to  me  to  be  by  no  means  improbable  that  not 
only  will  8,  hoehtni  be  found  to  grade  into  S,  congicus,  but  that  the 
latter  also  will  equally  pass  into  8.  poensis,  Smitli,  of  which  I  have 
seen  specimens  with  just  a  faint  indication  of  a  whitish  back-stripe. 
This  stripe  then  becomes  bright  and  prominent  in  8,  congicua^  with 
a  darker  band  below  and  external  to  it ;  while  further,  in  8,  boehmi 
this  latter  dark  band  is  quite  black,  and  is  supplemented  internally 
by  a  second  even  more  prominent  black  stripe.  These  gradations 
from  the  normally  wholly  uostriped  8,  poensis  to  the  brilliantly 
banded  8,  boehmi  show  how  little  these  dorsal  bands  can  be  trustecl 
for  the  division  of  the  Squirrels  into  groups,  or  even  for  the  discri- 
mination of  the  species.  No  appreciable  seasonal  change  is  visible 
between  the  different  specimens  of  the  series. 

The  Squirrel  from  '*  Tamaja  "  referred  to  and  figured  by  Leche ' 
as  8.  lemniscaius,  he  Conte,  appears  aliio  to  belong  to  this  species, 
which,  while  having  the  same  number  of  stripes  as  8.  Umniseatus, 
*  T.  c.  p.  117.  pi.  iii. 
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IS  apparently,  as  already  remarked,  more  nearly  allied  to  S,  congicus* 
Prof.  Leche's  six  specimens  are  stated  to  be  all  immature,  a  state- 
ment that  perhaps  only  rests  on  their  inferior  size  as  compared  with 
S,  lemniscatus^  S,  boehmi  being  decidedly  smaller  than  that  species. 
Indeed  the  beautiful  figure  given  by  Prof.  Leche  represents,  when 
increased  to  scale,  an  animal  quite  as  large  as  the  largest  of  our 
specimens  of  S.  boehmi,  all  of  which  are  undoubtedly  fully  adult. 

Notes  on  the  habits  of  this  species  have  been  made  both  by 
Dr.  Bohm  (Noack,  t.  c.  p.  25 1)  and  Dr.  Emin  himself  (Leche,  /.  c). 

22.  Xerus  krythropus,  GeoflFr. 

a.  cf .  Tingasi,  16/10/83. 

b.  S.  Stat.  Gadda,  4/2/81. 

c.  Skeleton.     Stot.  Gadda. 

d.  Skull.    Foda,  Lake  Albert  Nyanza,  12/85. 

"  Iride  fusca.  Moubuttu  name  •  Koro.'  Common  everywhere."—*- 
E. 

No  difference  that  could  be  ascribed  to  season  is  observable 
between  a  and  5,  collected  respectively  in  October  and  February. 

23.  Gerbillus,  sp.  (allied  to  Q,  ieucogaster,  Peters). 
a.  $.  Tingasi,  31/8/83. 

6.  2  .  Stat.  Gadda,  24/1/84. 
"  Monbuttu  names  '  Kota'  and  •  Sinsi.*  "— E. 

24.  Gerbillus,  sp. 
a,b,  Wadelai.     5/86. 

In  the  state  of  confusion  in  which  the  species  of  Gerbilles  are  at 
present  it  is  impossible  to  determine  these  specimens  with  certainty, 
but  they  are  nevertheless  of  the  utmost  value  as  supplying  material 
for  a  future  revision  of  the  group. 

25.  Cricetomys  gambianus,  Waterh. 

a,b.   d  &  2'  Bellima,  Monbuttu,  16/7/83. 
c,  d.  Tingasi,  8/83. 

e.  Skeleton  $ .  Tingasi,  7/9/83. 
f-i.   6  &  2'  Stat.  Gadda,  2/84. 

j.  Skeleton  e .  Sut.  Gadda,  14/3/84. 
A:.  Skull,  d .  Kubbi,  Monbuttu,  7/83. 
/.  Skull,  ? .  Foda,  Lake  Albert  Nyanza,  12/85. 

*'  Iride  fiisca.     Native  name  '  Assumba.'  " — E. 

Specimens  a  and  b,  from  Bellima,  differ  from  the  rest  by  their 
greyer  colour,  grey  instead  of  pure  white  bellies,  and  the  less  sleek 
character  of  their  fur,  differences  which,  as  shown  by  the  fine  series 
obtained,  are  neither  seasonal  nor  sexual.  Their  skulls,  however,  do 
not  present  any  valid  specific  distinction,  and  it  is  probable  that  we 
have  here  one  of  the  definite  but  non-specific  variations  often  known 
to  be  due  to  some  difference  in  the  nature  of  the  locality — as,  for 
example,  a  difference  either  in  altitude,  presence  or  absence  of  forest, 
or  amount  of  rainfall. 
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26.  MaLACOMYS  LONG1PE8,  M.-Edw. 

«-</.  d  &3  ? .  Tingasi,  7  and  9/83. 

(a)  "  Iride  fusca.     *  Nesanda.*     In  and  by  water." 

(b)  "  In  the  forest.*'— E. 

This  most  interesting  form  was  only  previously  known  from  a 
ringle  specimen  from  the  Gaboon  in  the  collection  of  the  Paris 
Mnseom,  the  skull  of  which  has  unfortunately  been  destroyed.  An 
examination  of  the  skulls  sent  by  Dr.  Emin  shows  that  Malacomyt 
has  perfectly  smooth  incisors,  and  the  molars  of  a  typical  AfiM,  and 
is  therefore  only  distinguished  by  its  very  different  external  pro- 
portions. As  a  species  M,  longipeM  is  characterized  by  its  rounded 
supraorbital  edges,  elongated  muzzle,  small  teeth,  and  short  palatine 
foramina,  the  latter  and  the  teeth  being  each  only  6  millim.  in 
length,  as  compared  to  a  basal  length  of  35*5,  and  a  palate  length 
of  22  millim. 

27.  MUS  (ISOMYS)  BARBARU8,  L. 

a.  d.  Sut.  Gadda,  10/1/84. 
b-if.  Tingasi,  7  to  9/83. 
A.  d.  Wadelai,  2Al7lSb. 

*'  Iride  fusca.  Native  name  '  Nadje '  or  '  Nage  Nadje/  Found 
along  the  edges  of  the  forest." — ^E. 

No  remark  to  this  very  common  and  widely  spread  species  would 
be  needed  were  it  not  that  the  three  authors  whose  papers  have 
been  above  referred  to  have  all  expressed  different  views  as  to  its 
nomenclature,  and  it  is  therefore  advisable  for  me  to  explain  my 
reasons  for  the  name  I  myself  use.  Thus  Dr.  Pagenstecher,  although 
only  having  two  of  the  ordinary  specimens  for  comparison,  calls  the 
Masai  form  ^*Mus  (Lemniscomys)  barbanu,  var.  massaicus  *'  ^,  a  form, 
however,  that  I  do  not  think  distinct  enough  to  merit  a  varietal 
name,  especially  as  the  Emin  series  contains  individuals  precisely 
agreeing  both  with  ordinary  West-African  specimens  and  with  those 
described  by  Dr.  Pagenstecher. 

Dr.  Leche '  puts  all  under  "  Mus  barbarta "  and  expresses  his 
opinion  that  the  variety  known  as  "  pulchellus^**  Gray,  is  not  really 
distinct — a  view  with  which  I  most  fully  agree,  although  I  prefer  to 
recognize  the  subgenus  "  homys^*  with  which  at  the  same  time  I 
think  '<  Lemniscomys "  should  be  amalgamated,  the  two  grading 
quite  insensibly  into  each  other. 

Finally  Dr.  Noack  '  uses  Dr.  Gray's  obsolete  name  of  *'  Golunda 
pulchella  "  for  the  species,  being  apparently  unaware  either  of  its 
position  in  the  subgenus  Isomya,  or  of  the  fact  that  the  generic 
name  Golunda  belongs  properly  to  a  very  different  animal,  for  which 
in  its  turn  ^  he  uses  Peters's  name  of  Pelomys,  although  the  latter's 
identity  with  Golunda  was  shown  by  Mr.  Blanford  as  long  ago  as 
1876*. 

»  r.c.p.45.  *  r.c.  p.  235. 

•  T.  c.  p.  119.  »  J.  A.  8.  B.  xlv.  part  ii.  p.  166. 

*  Tic.  p.  239. 
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28.  Mus  (IsoMTs)  ABYssiNicuSy  Riipp. 

a.    2  juv-  Lado,  16/2/84. 
*  HouBe-monse ;  Tcrj  common." — E. 

29.  Mus  GVEiffxu,  Peters. 

Dasy my 8  ffueimiiy  Veters^  MB.  Ak.  Berl.  1875,  p.  12,  pis.  i.  An. 
Qyb.   d  &  $ .  Stat.  Gadda,  1/84. 

"  Monbuttu  name  *  Suhr.' "— E. 

These  two  specimens  agree  in  all  essential  characters  with 
Dr.  Peter8*8  description,  the  type  of  which  I  have  examined  in 
Berlm.  His  specimen  came  from  the  interior  of  Natal,  and  this 
occurrence  of  tne  species  in  Monbuttu  is  therefore  a  most  remark- 
able and  interesting  fact,  quite  unparallelled  by  any  of  the  other 
small  mammals  of  the  Emin  collection. 

With  regard  to  the  genus  "  Dasymys  "  formed  by  Dr.  Peters  for 
this  animal,  and  its  alleged  relationship  to  Oiomys,  I  can  only  say 
that  I  am  quite  unable  to  see  any  reason  why  the  species  should  not 
be  included  in  the  genus  Mus^  an  opinion  I  first  came  to  in  Berlin 
when  examining  the  type,  and  since  confirmed  by  a  direct  comparison 
of  Dr.  Emin*s  specimens  with  Oiomys  and  with  many  other  q>ecies 
of  the  genus  Mu8. 

30.  Mus  KAI8ERI,  Noack. 

a-c.  $.  Stat.  Gadda,  1/84. 
d.  Skeleton.     Stat.  Gadda. 
"  Bomu  "  or  **  Sinsi."— E. 

These  specimens  agree  very  fairly  well  with  Dr.  Noack's  descrip- 
tion of  a  new  species  obtained  by  Dr.  Bohm  in  Marungu. 

31.  Mus  RUFiNus,  Temm. 

a,  6.   $  &  yg.  Slat.  Gadda,  1/84. 

I  am  not  very  certain  about  the  determination  of  these  specimens, 
as  Temminck's  de^icription  is  exceedingly  vague,  and  the  skull  of 
the  type  is,  unfortunately,  in  so  dilapidated  a  condition  that,  as 
Dr.  Jentink  has  been  kind  enough  to  inform  me,  no  exact  measure- 
ments can  be  taken  upon  it  for  comparison  with  those  of  Emin  Pasha's 
specimen. 

32.  Mus  uNiviTTATUs,  Pctcrs. 

a.  6  •  Tingasi,  24/7/83. 

b.  e-  Tingasi,  9/10/83. 

c.  e .  Stat.  Gadda,  23/1/84. 

"  Iride  fusca.  Monbuttu  name  '  Tibo.'  Lives  in  and  by  water, 
and  swims  with  facihty." — E. 

This  rare  species  has  been  previously  only  recorded  from  West 
Africa,  the  specimens  that  I  have  seen  being  from  Dongila(Buchhols, 
Mus.  Berl.),  Gaboon  (Aubry  Le  Conte,  Mus.  Paris  and  BriU),  and 
Cameroons  (Johnston,  Mus.  Brit.).     Dr.  Emin's  examples  are  more 
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deeply  rufous  on  their  flanks  and  rumps,]  and  have  less  strongly 
marked,  in  fact  almost  indistinguishable,  dorsal  stripes,  but  are 
obviously  not  specifically  separable. 

33.  Mus,  sp.* 

a-t.  5  specimens.    Tingasi. 

/,  g.  Stat.  Gadda. 

h.  Wadelai. 

"  Monbuttu  name  «Babili.'  "— E. 

These  specimens  all  belong  to  a  group  of  Eats  varying  considerably 
in  size,  length  of  fur,  and  size  of  ears,  but  all  agreeing  in  their 
general  proportions,  and  in  the  possession  of  a  yery  large  number  of 
mammae  placed  in  a  continuous  series  down  the  sides  of  the  abdomen, 
and  varying  in  actual  number  from  16  to  24.  To  this  group, 
whether  containing  several  valid  species  or,  as  I  am  inclined  to 
suspect,  only  a  single  variable  and  widely  spread  one,  the  following 
appear  to  belong  : — Mus  coucha,  Sm.,  M.  silaceus,  Wagn.,  M.  miero^ 
don,  Peters,  M.  macroiepis,  Sund.,  and  probably  several  of  the  other 
earlier  described  species.  In  the  existing  state  of  confusion  in  regard 
to  these  species,  I  prefer  to  leave  the  present  series  of  specimens 
without  a  definite  name. 

34.  Mus  (Leooada)  mtnutoides,  Sm. 

a-e.  5  specimens.  Wadelai. 

/.  Tingasi. 

'*  Found  in  pairs  in  the  gardens  and  plantations. ** — E. 

I  have  seen  specimens  referable  to  this  species  from  almost  every 
part  of  the  Ethiopian  region,  and  among  others  the  types  of  Mu8 
musculoidesy  Temra.,  and  M.  minimus,  Peters,  both  of  which  names 
must  therefore  give  way  to  that  of  Smith.  Specimen  /,  from 
Tingasi,  is  considerably  larger  than  usual,  but  is  not  apparently 
specifically  separable  from  the  rest. 

35.  LopHUROMYs  siKAPUSi,  Tcmm. 

a.  6.  Stat.  Gadda,  26/1/84. 

b.  Skeleton. 

This  rare  species  is  a  purely  West-African  one,  but  the  genus  is 

^  I  take  this  opportunity  of  clearing  up  the  history  of  another  species  of 
AfuSf  which  will,  no  doubt,  be  found  to  occur  in  Monbuttu,  as  Herr  Bohndorff 
obtained  it  at  N'doruma,  in  the  Niam-niam  country,  namely  Mus  alleni,  Waterh. 
(P.  Z.  8.  1837,  p.  77),  of  which  the  type  is  a  very  young  individual  with  its 
teeth  still  uncut.  This  type  is,  however,  unquestionablv  specifically  identical 
with  the  Niam-niam  specimen,  as  also  with  two  in  spirit  from  Old  Calabar  (Dr. 
J.  A.  Smith),  and  one  skin  from  Angola  (Mr.  Monteiro),  in  the  Natural  History 
Museum.  There  are  also  in  the  Berlin  Museum  seTeral  specimens  of  it  obtained 
on  the  Gold  Coast  by  Drs.  Buchholzand  Beichenow,  and  the  characters  of  these 
specimens,  and  therefore  of  the  adult  M.  alleni^  have  been  pointed  out  by 
Dr.  Peters  (BiB.  Ak.  Berl.  1876,  p.  479)  under  the  erroneous  name  of  AT.  ar^- 
tiroleueus,  Temm. 
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represented  in  Abyssinia  by  a  second  species  described  in  the  accom- 
panying footnote  \  Dr.  Emin's  specimen  agrees  in  every  respect 
with  typical  West-African  indiTiduals,  and  shows  no  approach  to 
the  new  Eastern  form. 

36.  Georychus  ochraceo-cinereus>  Heugl. 
a,b.  S.  Bellima,  Moubuttu,  14/7/83. 

The  type  specimen  of  this  rare  species  was  obtained  by  its  describer 
in  Bongo,  only  a  few  degrees  north  of  the  present  locality,  and  is 
now  in  the  Stuttgart  Museum,  where,  by  the  kindness  of  Dr.  Krauss, 
I  have  had  an  opportunity  of  examining  it.  In  the  collection  worked 
out  by  Dr.  Leche  there  were  also  several  Georychi,  divided  by  him 
into  two  species — a  larger  darker-coloured  one,  determined  as 
G.  damarenaisj  Og.,  and  a  smaller  sandy  one,  considered  to  be 
G,  ochraceo-cinereua.  The  first  of  these  was  so  named  on  my 
authority,  Dr.  Leche  having  sent  me  one  of  the  specimens  to  compare 
with  Ogilby's  type.  At  that  time,  however,  not  having  at  all  inves- 
tigated the  subject,  I  did  not  know  that  there  were  two  species 
found  in  this  Central  district,  and  assumed  that  the  specimen  sent 
was  G,  damarenaia^  to  which  I  still  think  it  is  exceedingly  closely 
allied.  Now,  however.  Dr.  Leche's  descriptions  and  excellent 
figures  show  the  distinction  of  the  two  forms,  of  which  the  names 
given  by  him  must  certainly  be  reversed,  G.  ochraceo-cinereu^  being 
the  larger,  and  G.  damarensia  the  smaller  form,  as  I  have  been  able 
clearly  to  make  out  by  measurements  taken  on  the  two  typical 
skulls  as  compared  with  those  given  by  Dr.  Leche.  I  can  therefore 
only  express  my  sincere  regret  to  Dr.  Leche  at  having  led  him 
wrong,  and  must  plead  the  close  relationship  of  the  two  forms  as  my 

*    LOPBUEOMYS  FLAVO-PUNCTATUS,  Sp.  n. 

Sice  and  proportions  as  in  L.  aUcapusi,  but  differing  markedly  from  that 
species  in  the  character  and  colour  of  its  fur,  which,  instead  of  being  long, 
sleek,  unioolor,  and  all  of  one  sort,  is  short,  comparatively  coarse,  and  finely 
freckled  all  over  with  orange  or  yellow,  and  has  a  considerable  number  of 
longer  hairs  intermingled  with  it  The  individual  hairs  are  brown  for  the 
greater  part  of  their  leneth,  broadly  tipped  with  orange  or  yellow,  the  former 
colour  aionff  the  top  of  the  head  and  back,  the  latter  on  the  flanks.  Belly  dull 
yellowish  white,  not  sharply  defined.  Hairs  round  the  front  of  the  base  of  ear 
prominently  tipped  with  bright  or&nge,  those  behind  it  pale  yellow.  Feet 
irregularly  patched  with  white  and  dark  chocolate-brown.  Tail  dosely  covered 
with  short  crisp  hairs,  brown  above,  white  beneath. 

Skull  much  as  in  L.  sikapusi,  but  the  zj'gomata  more  widely  expanded 
anteriorly,  and  the  interorbital  region  narrower  and  flatter  above.  The  inter- 
parietal also  is  shorter  antero-posteriorly,  and  the  nasals  are  narrower  and 
more  pointed  behind. 

Dimensions  of  the  type,  an  adult  specimen  in  skin : — Head  and  body  129 
millim. ;  tail  51 ;  hind  foot  21 ;  ear  10. 

Skull — basal  length  26  millim. ;  greatest  breadth  16  ;  nasals,  length  12*6, 
greatest  breadth  3 ;  interorbital,  breadth  5*6  ;  interparietal,  length  3,  breadth 
9*8 ;  palatal  foramen  6'6 ;  length  of  molar  series  5. 

H(A.  Shoa  (Capt.  W.  C.  Harris). 

Two  specimens  of  this  species  were  received  from  the  East-India  Company's 
Museum  in  1860,  and  were  no  doubt  collected  by  Capt.  Harris  during  his 
niiseion  to  Shoa  in  1843. 
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excuse.  The  present  specimens  agree  in  every  respect  with  Dr. 
Leche's  figure  and  description  of  "  G,  damarensiSy**  and  aUo,  except 
in  being  a  little  darker  coloured,  with  the  type  of  Q.  ochraceo- 
cimereus, 

37.  Athsrura  africana.  Gray. 
O'-d.  2  S ,  2  AQ<1  young.     Monhuttu. 

**  Very  common.  Monbuttu  name  *  Kolia.'  Is  eaten  by  the 
natives." — E. 

The  peculiar  fimbriation  of  the  lower  sides  of  the  spines  in  this 
species,  previously  noticed  by  WaterhouseS  is  unusually  well-marked 
in  these  specimens,  the  spines  being  as  it  were  finely  feathered  on 
their  edges  and  inferior*  surfaces*.  This  animal  is  one  of  the  most 
distinctly  West-African  forms  in  the  whole  collection,  the  genus 
Aiherura  being,  so  far  as  Africa  is  concerned,  entirely  confined  to 
that  district,  and  only  reappearing  again  in  the  Malay  part  of  the 
Oriental  Region. 

38.  Dendrohyrax  emini,  sp.  n.^     (Plate  II.) 
a.  Yg.  sk.  Tingasi,  6/7/83.     Type. 

*•  Iride  fusca."— E. 

Fur  long,  extraordinarily  soft  and  fluffy.  General  colour  pale 
yellowish  white,  wholly  different  from  that  of  any  other  species  of 
the  group,  and  indeed  scarcely  to  be  matched  as  a  general  body 
colour  in  any  other  mammal ;  its  tint  all  over  the  body  something 
like  that  of  the  centre  of  the  belly  of  D.  arboreua,  Hnirs  of  upper 
side  dull  brown  for  three  fourths  of  their  length,  their  tips  pale 
yellow,  whiter  on  the  head,  deeper  yellow  on  the  rump.  Hairs  of 
underside  and  limbs  similar,  but  the  brown  gradually  decreasing  in 
extent  downwards,  those  of  the  chin,  chest,  and  belly  wholly  pale 
yellow ;  cheeks,  a  ring  round  each  eye,  hands  and  feet,  and  hairs  on 
ears  white  ;  hairs  of  the  dorsal  spot  also  white. 

This  most  remarkable  species  is  unfortunately  only  represented 
by  a  single  young  individual,  in  which  the  milk-dentition  is  still  in 
position.  The  only  adult  dimension  that  I  am  able  to  give  is,  there- 
fore, that  of  the  first  true  molar  (7*2  millim.  long  externally,  and  5*6 
broad  anteriorly  above,  and  6*6  long  below) ;  but  comparing  the 
specimen  with  equally  young  individuals  of  D.  arboreus,  it  is 
evident  that  its  size  when  adult  would  be  just  about  the  same  as 
in  that  species.  Its  actual  dimensions  are : — Head  and  body  295 
millim.;  hind  foot  48;  ear  (above  crown)  13.  Skull — basal  length 
55;  interparietal  length  11,  breadth  16*2;  diastema  between  in- 
cisors 4*7j  behind  incisors  5*3;  lengths  of  upper  milk  premolars ; 
m.pm.'  5,  m.pm.*  6*2,  m.pm.*  7. 

.     »  N.  H.  Mamm.  ii.  p.  477, 1848. 

^  /.  e,  posterior,  when  they  are  set  vertically  in  the  skin. 

'  Prof.  Stewart  has  been  land  enough  to  examine  the  fringes  on  these  spines 
microscopically  for  me,  and  he  tells  me  that  "they  are  only  extensions  of  the 
euticular  layer  of  the  spines.  On  the  under  surface  of  the  spines  they  are  thin 
and  scale-like,  becoming  simple  and  hair-like  ut  the  margins. 

*  Preliminary  diagnosis  given,  Ann.  Mag.  N.  U.  [5]  xx.  p.  440,  Dec.  1, 1887. 
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The  peculiar  pale  colour  of  this  Coney  is  evidently  neither  due 
to  its  youth,  for  youne  specimens  of  the  other  species  are,  if  any- 
thing, darker  and  not  Tighter  than  the  adults,  nor  to  albinism,  as  is 
shown  by  the  brown  bases  to  the  hairs ;  and  I  am  therefore  com- 
pelled to  look  upon  it  as  representing  a  new  species,  distinguished 
from  all  other  members  of  the  group  by  the  colour  and  fluffiness  of 
its  fur. 

I  have  very  great  pleasure  in  connecting  with  this  interesting 
animal  the  name  of  its  discoverer,  to  whom  science  is  indebted  for 
so  large  a  contribution  to  our  knowledge  of  the  fauna  of  Central 
Africa. 

39.  Manis  tricuspis,  Raf. 

a.  Kudurma,  Makraka,  1/84. 

b.  Kabajendi,  Makraka,  8/84. 

c.  Monbuttu,  5/84. 

'*  Monbuttu,  «  Nakito.*     Sandeh.  'Kiro.'  "— E. 

These  specimens  all  agree  in  having  21  longitudinal  series  of  body- 
scales.  Specimen  r,  the  only  one  with  a  perfect  tail,  has  37  mar- 
ginal, 33  central  single,  and  6  pairs  of  terminal  caudal  scales. 


In  considering  the  geographical  relations  shown  by  the  present 
collection,  it  will  be  advisable  at  first  only  to  take  into  consideration 
the  species  obtained  in  Monbuttu.  These  (excluding  two  unnamed) 
are  the  following : — 


1.  Anthropopitbeous  troglodytes.  • 

2.  Galago  demidofll  % 
3w  Felis  wrralina.  « 

4.  „    oaligAta.  t 

5.  Poian*  richardacmi.  • 

6.  Crosaar^os  aebra.  A 

7.  M         obsourus.  • 

8.  Epomophonis  mouatroeusL  • 

9.  „  franqued.  » 
liX  Anomaluras  pusQlus.  { 
11.  SduruB  stanf^ri.  • 
li        „       rufo 


la 

14. 


pjrrhopua. 
boehmi. 


t 


15.  Xenu  eiythropas.  t 

16.  CricetomTs  gambiaiiiia.  t 

17.  MalacomyB  longipes.  • 

18.  Mu8  (Isomys)  barbaros.  t 

19.  „     ffueixudi.  N 

20.  „     kaiseri  t 

21.  „     nifinu&  • 

22.  „     unirittatus.  • 

23.  „  (Leggada)  mmatoid«s.  t 
2L  Lophuromjs  si^pnfli  • 
25.  Georycfaos  othncttxanmmm,  t 
2a  AUwrara  afirieana.  • 

27.  DeDdrohyrax  eminL  I 

28.  Mania  tricui^ku.  • 


Of  these  28  species,  no  less  than  1 6  (marked  with  a  ^)  are  whoDj 
West- African,  14  of  them  having  never  been  hitherto  recorded  out  of 
the  West- African  region  at  all,  and  therefore  Dr.  Emin  has  extended 
the  known  ranges  of  every  one  of  these  14  by  something  like  a 
thousand  or  twelre  hundred  miles.  Of  the  others,  5  (marked  with 
a  tX  although  found  in  other  regions,  also  occur  in  West  Africa ; 
5  i^^)  are  either  peculiar  or  only  otherwise  known  from  netghbouring 
Central- African  localities ;  one  only  is  AbvssiniJin  (.\)  :  and  one  is  as 
yet  elsewhere  only  kuown  t'rom  Natal  (N  >. 

The  coUectioQ  as  a  whole  is  therefore  distinctly  West-Afiican  m 
character,  and  presetits  no  appreciable  intermixture  of  other  torms. 
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It  thas  giyes  final  and  conclusive  evidence  that  the  western  forest- 
fauna  extends  right  across  the  centre  of  Africa  in  this  direction  at 
least  as  far  as  28^  east  longitude,  and  slightly  further  to  the  north, 
judging  by  the  few  specimens  from  Makraka,  as  far  as  30°  £• 
This  is,  in  fact,  quite  to  the  extreme  limit  .of  the  Congo  basin,  the 
watershed  apparently  here  abruptly  dividing  the  two  faunas,  the  few 
Wadelai  and  Lado  specimens  showing  no  trace  whatever  of  any  West- 
African  affinity. 

The  abruptness  with  which  the  change  of  fauna  occurs  on  the 
watershed  is,  considering  the  insignificant  nature  of  the  physical 
barriers,  very  remarkable,  and  almost  unequalled  in  the  distribution 
of  the  mammals  of  any  part  of  the  world.  The  reason  of  the 
change  is,  however,  clear  enough,  being  not  the  occurrence  of  such 
barriers  to  migration  as  mountains  or  nvers,  but  the  abrupt  ending 
of  the  great  West- African  forest,  which,  as  we  know  from  the  travels 
of  Schwemfurth  and  others,  extends  quite  into  this  region,  but 
abruptly  ceases  before  the  slopes  of  the  Upper  Nile  basin  are 
reached. 

Finally,  I  may  express  the  hope  that  this  valuable  and  interesting 
collection  may  be  succeeded  by  others  from  the  same  quarter,  and 
that  I,  or  some  more  competent  person,  may  have  the  opportunity 
of  drawing  up  a  mammal-fauna  of  the  Wadelai  district  itself,  and  of 
further  adding  to  our  knowledge  of  the  mammals  inhabiting  the 
rich  region  tapped  by  Emin  Pasha,  whenever  he  crosses  to  the  west 
of  the  CongO'Nile  watershed. 


2.  On  a  Collection  of  Birds  made  by  Emin  Pasha  in  Equa- 
torial Africa.     By  Captain  G.  E.  Shelley,  P.Z.S. 

[Beceived  January  13,  1888.] 
(Plate  III.) 

It  is  several  months  since  letters  were  received  from  Emin  Pasha 
announcing  the  despatch  of  some  cases  of  natural-history  specimens 
from  Wadelai,  and  their  receipt  has  been  a  source  of  the  greatest 
satisfaction  to  the  authorities  of  the  British  Museum,  knowing  the 
troubles  which  have  been  going  on  in  Uganda,  by  which  route  the 
collections  were  to  be  despatched  to  Zanzibar.  No  slight  appre- 
hensions were  entertained  as  to  their  detention  in  that  country,  and  it 
seemed  almost  hopeless  to  expect  their  safe  arrival  on  the  coast.  That 
they  did  so  arrive  is  doubtless  due  to  the  exertions  of  the  Rev.  Mr. 
Mackay,  and  he  will  surely  receive  the  thanks  of  every  naturalist  for 
the  care  with  which  he  has  managed  to  send  the  collection  home. 

The  birds  now  sent  by  Emin  Pasha  evidently  belong  to  two  cate^* 
gories.  Many  of  them  have  been  collected  about  the  stations  of 
Ijado  and  Wadelai,  and  most  of  these  species  have  been  described  by 
Dr.  Hartlaub  in  one  of  the  papers  mentioned  below.     At  the  same 
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time  there  are  manj  examples  of  species  obtained  on  the  Pasha's  last 
expedition  to  the  shores  of  the  Albert  Nyanza  and  the  Monbutta 
country,  and  these  are  most  interesting.  We  have  no  map  to  show 
the  last  researches  of  Emin  Pasha  in  this  district,  and  therefore 
some  little  time  maj  elapse  before  all  the  pbces  mentioned  in  this 
paper  are  identified;  but  the  peculiar  nature  of  the  avifauna  is 
manifest.  The  collection  is  of  the  same  character  as  that  of  Mr. 
BohndorfTs  from  the  Niam-niam  country,  and,  as  pointed  out  by 
Mr.  Bowdler  Sharpe,  is  West  African. 

On  the  western  watershed  of  the  lake-system  of  Equatorial  Africa 
the  Abyssinian  fauna  disappears  and  is  replaced  by  the  purely 
tropical  features  of  tlie  West-African  river-system :  thus  we  find  in 
Emin  Pasha's  collection  examples  of  such  genera  as  Indicatar, 
Pjfrenestes,  and  Spermoitpua,  purely  West-African  in  character.  To 
point  out  the  limits  of  these  two  diverse  zoo-geographical  areas  will 
be  the  work  of  an  observer  on  the  spot,  and  it  is  to  be  hoped  that 
Emin  Pasha  ouiy  be  gifted  with  health  for  many  years  to  come  to 
finish  the  work  he  has  so  well  begun. 

This  is  the  first  consignment  which  the  British  Museum  has 
received  from  the  Lado  district,  and  it  adds  a  large  number  of 
species  to  the  collection,  besides  the  types  of  the  four  following  new 
species: — Indicator  ewdni,  Spermospisa  rufieapilla,  Pioeeus  easta^ 
nops,  and  OlareoU  emimi.  The  further  researches  of  the  traveller 
in  the  region  of  the  Albert  Nyanza  will  be  awaited  with  eagerness. 

In  my  present  notes  on  this  collection  I  have  referred  to  the  fol- 
lowing papers,  which  deal  with  the  former  collections  of  Emin 
Pasha : — 

1.  ^Beitrag  zur  Ornitholo^^ie  der  dstlich-aquatorialen  Gebiete 
Afrika's.  Von  Dr.  G.  Hartlaub,  nach  Sendlungen  und  Noten 
von  Dr.  Emin  Bey  in  Lado."  Abhandl.  nat.  Ver.  Brem.  vii. 
pp.  83,  128,  pi.  5. 

2.  "Ueber  eine  Sendung  von  Vogeln  aus  Central- A frika.  Von 
August  von  Pelzeln,"  Verhandl.  zool.-bot.  Ges.  Wien,  xxxi. 
pp.  141-156. 

3.  In  the  same  volume  pp.  605-618,  is  another  article  by  Herr 
Ton  Pelzeln  entitled  **  Ueber  Dr.  Emin  Bey's  zweite  Sendung 
von  Vogeln  aus  Central- Afrika." 

4.  In  the  next  volume,  pp.  499-512,  is  another  article  on  Emin 
Pasha's  birds : — "  Ueber  Dr.  Emin  Bey's  dritte  Sendung  von 
Vogeln  aus  Central-Afrika." 

5.  Dr.  Hartlaub,  in  his  "  Zweiter  Beitrag  zur  Ornithologie  der 
ostlich-aquatorialen  Gebiete  Afrika's,"  Abhandl.  nat.  Ver. 
Brem.  viii.  1882,  pp.  184,  232,  gives  an  enlarged  map  of  Lado 
and  the  country  for  about  100  miles  to  the  south-east.  This 
paper  includes  a  list  of  276  species  as  having  up  to  this  time 
been  procured  by  Emin  Pasha,  also  many  of  the  collector's  ori- 
ginal notes,  amongst  which  are  the  latitudes  and  longitudes  of 
some  17  of  the  little-known  localities  mentioned.  I  much 
regret  that  I  have  not  been  able  to  continue  this  useful  portion 
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of  the  work ;  bat  I  trust  we  may  not  hare  long  to  wait  before 

an  accurate  map  of  the  little-known  district  may  be  published 

under  the  auspices  of  Emin  Pasha,  who  we  all  hope  will  soon 

return  safely  to  Europe  after  the  arduous  and  important  duties 

be  has  so  ably  performed  during  many  years  in  the  Upper  White 

Nile  district. 

In  my  present  list  I  have  followed,  as  closely  as  I  considered  ad- 

fisable,  the  order  of  the  species  adopted  by  Dr.  Hartlaub,  and  have 

given  references,  not  only  to  all  the  above-mentioned  papers,  but 

also  to  Mr.  R.  B.  Sharpe's  '*  Notes  on  a  Collection  of  Birds  made  by 

Herr  F.  Bohndorff  in  tne  Bahr  el  Grazel  Province  and  the  Nyam-nyam 

CountiT  in  Equatorial  Africa,"  published  in  the  Linnean  Society's 

Journal  (ZooL),  xvii.  1884,  pp.  419-441.     I  have  also  thought  it 

advisable  to  give  what  I  have  considered  to  be  the  most  important 

references  for  the  identification  of  each  species. 

I  should  like,  in  conclusion,  to  state  that  this  collection  has  been 
entirely  worked  out  in  the  Bird-room  of  the  Natural  History  Museum, 
where  I  have  found  every  convenience  for  regular  study,  with  the 
finest  collection  in  the  world  before  me,  which,  owing  to  Mr.  Bowdler 
Sharpe's  untiring  energy,  is  now  as  accessible  for  work  as  any  small 
private  collection,  with  this  further  advantage,  that  very  few  species 
are  wanting,  and  generally  a  good  series  of  specimens  is  available.  I 
trust  that  these  remarks  may  not  lead  to  an  overwhelming  influx  of 
ornithological  students  to  the  bird- room,  for  Mr.  Sharpe's  sake ;  but 
even  then  I  believe  that  his  courtesy  would  be  equal  to  the  task,  as 
I  presume  that  there  is  nothing  which  would  please  him  more  than 
to  find  the  British  Museum  the  centre  of  all  ornithological  study,  as 
it  ought  to  have  been  years  ago,  and  as  it  most  certainly  was  not  in 
former  days. 

Emin  Pasha's  consignment  consists  of  two  very  distinct  collections  : 
one  from  what  I  shall  call  the  Wadelai  district,  including  Lado, 
Redjaf,  Kiri,  Tobbo,  Wadelai,  and  Kiberi,  comprised  within  the 
limits  of  2^  and  5°  N.  lat.,  and  31^  and  33"^  E.  long;  the  other 
is  from  the  Tingasi  district,  including  Bellima,  Tomaja,  and  Tiugasi, 
extending  westward  of  31^,  and  comprising  portion  of  the  Monbuttu 
country. 

Ck)mparing  these  two  collections  we  find : — 

Wadelai  collection :—  1 14  species,  1 U  local,  1  W.- African,  27  N.E.- 
African, 6  E.-African. 

Tingasi  collection : — 43  species,  3  local,  27  W.-African,  none  N.E.- 
African, none  E.-African. 

From  the  above  it  is  evident  that  the  Wadelai  district  belongs  to 
the  great  N. E.-African  or  Abyssinian  Region,  and  the  Tingasi  dis- 
trict to  the  W.-African  Region ;  and  on  regarding  the  close  proxi- 
mity of  these  districts,  the  fact  of  the  fauna  of  a  continent  following 
its  great  watersheds  and  forests  is  strikingly  exhibited,  and  the  pre- 
sence of  an  almost  impassable  barrier  is  suggested.  Thus  physical 
geography  and  ornithology  lend  each  other  a  friendly  hand  in  the 
elttcidaUon  of  scientific  problems. 

2* 
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I.  PASSERES. 

1.  Sylvia  bortensis,  Bechst. 

Sylvia  hortensis,  Seebohm,  Cat.  B.  Brit.  Mas.  v.  p.  10;  Hartl. 
Abhandl.  nat.  Ver.  Brem.  vii.  1881,  p.  95. 

No.  23.   cJ.     Tingasi,  Sept.  20,  1883. 
No.  194.  cJ.  Kibero,  Oct.  8,  1886. 

2.  Phylloscopus  trochilus  (Linn.). 

Phyllo9Copu9  trochilus^  Seebohm,  Cat.  B.  Brit.  Mas.  ▼.  p.  56. 
Phyllopneuste  trochilus^  Hartl.  Abhandl.   nat.  Ver.  Brem.  vii. 
1881,  p.  94,  1882,  p.  193. 
cJ.  Lado,  Oct.  19,  1885. 
No.  128.     Wadelai,  Sept.  14,  1885. 
No.  173.   (J.     Wadelai,  Oct.  18,  1885. 

3.  Hypolais  pallida  (Hempr.  &  Ehr.). 

Hypolais  pallida,  Seebohm,  Cat.  B.  Brit.  Mas.  v.  p.  82 ;  Hartl. 
Abhandl.  nat.  Ver.  Brem.  viii.  1882,  p.  193;  Peli.  Verb.  Wien, 
xxxii.  1882,  p.  502. 

No.  238.    <J.     Lado,  March  3,  1884. 

No.  915.   <J.     Gondokoro,  Nov.  16,  1883. 

No.  13.   cJ.     Wadelai,  Jan.  15,  1886. 

No.  54.    $.     Wadelai,  Feb.  2,  1886. 

The  dates  of  capture  seem  to  show  that  this  species  winters  in 
Equatorial  Africa. 

4.  ACROCEPHALUS  PHRAGMITIS  (Bcchst.). 

Acrocephalus  phragtnitis,  Seebohm,  Cat.  B.  Brit.  Mus.  v.  p.  91. 
No.  176.    (J.     Wadelai,  Oct.  29,  1885. 

5.  RuTiciLLA  PH(ENicuRUS  (Linn.). 

Ruticilla  phcenicurus,  Seebohm,  Cat.  B.  Brit.  Mus.  v.  p.  336 ; 
Hartl.  Zool.  Jahrb.  ii.  1886,  p.  319. 
No.  949.    d.     Redjaf,  Dec.  1,  1883. 
$  .     Foda,  Oct.  21,  1885. 

6.  Pratincola  rubbtra  (Linn.). 

Pratincola  ruhetra,  Sharpe,  Cat.  B.  Brit  Mus.  iv.  p.  179 ;  Hartl. 
Abhandl.  nat.  Ver.  Brem.  vii.  p.  89. 
No.  177.   d.     Redjaf,  Feb.  2,  1884. 

7.  Bradyornis  pallida  (v.  Mull.). 

Bradyomit  pallida,  Sharpe,  Cat.  B.  Brit.  Mus.  iii.  p.  310 ;  Hartl. 
Abhandl.  nat.  Ver.  Brem.  viii.  1882,  p.  191. 
No.  329.    ?.     Nov.  20,  1882. 

8.  Penthol^ga  clericalis,  Hartl. 

Pentholaa  clericalis,  Hartl.  J.  f.  O.  1882,  p.  321  ;  id.  Abhandl. 
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nat  Ver.  Brem.  Tiii.  1882,  p.  321 ;  Sharpe,  Cat.  B.  Brit.  Mua.  vu. 
p.  18;  Hartl.  Zool.  Jahrb.  ii.  1886,  p.  317,  pi.  13.  figs.  7<J,  8$ . 

No8.  557,  569.    d.     Kuterma,  May  1883. 

No.  530.   $  .    Tobbo,  May  21,  1883. 

A  perfectly  dbtinct  species,  of  which  Emia  Pasha  sends  three 
fine  adult  specimens. 

9.  CossYPHA  HEUGLiNi,  Hartl. 

Bessarmis  intermedius,  Cab.  in  V.  d.  Deckeu's  Reis.  iii.  p.  32 
pi.  12 

Cossypha  heuglini,  Hartl.  Abhandl.  nat.  Ver.  Brem.  viii.  1882^ 
p.  187;  Sharpe,  Cat.  B.  Brit.  Mas.  vii.  p.  41. 

No.  21 1.   S .     Kibiro,  Oct.  1 1,  1886. 

10.  CossYPHA  VERTiCALis,  Hartl. 

CoMsypha  verlicalis,  Sharpe,  Cat.  B.  Brit.  Mas.  vii.  p.  45 ;  HartU 
Zool.  Jahrb.  ii.  1886,  p.  313. 

No.  822.   6'    Tamaja,  Aug.  17,  1883.  * 

This  is  probably  the  most  eastern  locality  known  for  thb  West- 
African  species. 

11.  Erythrofygia  ruficauda,  Sharpe. 

Erythrapygia  ruficauda,  Sharpe,  Cat.  B.  Brit.  Mus.  rii.  p.  78  ; 
Hartl.  Zool.  Jahrb.  ii.  1886,  p.  316. 

Nos.  182,  188,  206.   <J.     Kibero,  Oct.  1886. 

12.  Eminia  lepioa,  Hartl. 

Eminia  lepida,  Hartl.  P.  Z.  S.  1880,  p.  625,  pi.  60.  fig.  1  ;  id. 
Abhandl.  nat.  Ver.  Brem.  vii.  1881,  p.  91  ;  id.  Zool.  Jahrb.  ii. 
186,  p.  334. 

ApalU  lepida^  Sharpe,  Cat.  B.  Brit.  Mus.  vii.  p.  140. 

No.  95.    rf.     Wadelai,  Aug.  17,  1885. 

No.  190.    $  .     Kibero,  Oct.  8,  1886. 

The  sexes  are  similar  in  plumage. 

13.  Drymocichla  incana,  Hartl. 

Drymocichla  incana,  Hartl.  P.  Z.  S.  1880,  p.  626,  pi.  60.  fig.  2 ; 
id.  Abhandl.  nat.  Ver.  Brem.  vii.  p.  91  ;  Sharpe,  Cat.  B.  Brit.  Mus. 
Tii.  p.  149. 

Nos.  88,  89.   d  ?  .    Wadelai,  Aug.  15,  1885. 

No.  171.    $.     Wadelai,  Oct.  18,  1885. 

The  sexes  are  similar  in  plumage.  Neither  this  species  nor  the 
last  have  been  recorded  from  north  of  Wadelai. 

1 4.  Phyllolais  pulchella  (Riipp.). 

Phyllolais  pulchella,  Hartl.  Abhandl.  nat.  Ver.  Brem.  vii.  1881, 
p.  90;  Till.  1882,  p.  190;  Pelz.  Verb.  Wien,  xxxii.  1882,  p.  501; 
Sharpe,  Cat.  B.  Brit.  Mus.  vii.  p.  149. 

No.  481.    d.     Lado,  Nov.  20,  1884. 
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15.  Sylviella  microura  (Rupp.V 

OligocercuB  rufeacens^  Haiti.  Abhandl.  nat.  Ver.  Brem.  viL  1881, 
p.  92. 

OUgura  microura^  Pek.  Verb.  Wien,  xxxi.  1881,  p.  144;  xxxii. 
1882,  p.  502. 

Sylviella  microura,  Sharpe,  Cat.  B.  Brit.  Mus.  tu.  p.  154. 

No.  938.    cJ.     Goadokoro,  Nov.  15, 1883. 

16.  Erbmombla  eleoans  (Heagl.). 

Tricholais  elegans,  Pelz.  Verb.  Wien,  xxxi.  pp.  144,  609 ;  Hard. 
Abhandl.  nat.  Ver.  Brem.  viii.  1882,  p.  190. 

Eremomela  elegans,  Sharpe,  Cat  B.  Brit.  Mus.  vii.  p.  163. 
No.  338.   cJ.    Lado,  April  23,  1884. 
Nos.  345,  356.   6 .     Redjaf,  May  1884. 
No.  976.   <J.  Redjaf,  Dec.  17,  1885. 
a,  d.  Wadelai,  July  7,  1885. 

17.  CaMAROPTBRA  BRBVICAUDATA  (Rupp.). 

Camaropiera  brevieaudata,  Hartl.  Abhandl.  nat.  Ver.  Brem.  yii. 
1881,  p.  90;  Pelz.  Verb.  Wien,  xxxL  1881,  p.  144;  xxxu.  1882, 
p.  502  ;  Sharpe,  Cat.  B.  Brit.  Mus.  rii.  p.  168. 

No.  409.   d.     Lado,  Aug.  30,  1884. 

18.  Prinia  mystacea,  Riipp. 

Citticola  tenella,  Hartl.  Abhandl.  nat.  Ver.  Brem.  yii.  1881, 
p.  89;  riii.  1882,  p.  189. 

Drymceca  mysiacea,  Pelz.  Verb.  Wien,  xxxiL  1882,  p.  501. 

Prinia  mystacea,  Sharpe,  Oat.  B.  Brit.  Mus.  vii.  p.  191. 

No.  338.     Lado,  March  28,  1883. 

No.  405.     Lado,  Aug.  27,  1884. 

No.  85.   ?.    Wadelai,  Aug.  15,  1885. 

No.  21.   d.     Tingasi,  July  19,  1883. 

19.  BURNESIA  LBUCOPOGON  (Cab.). 

Bumesia  leucopogon,  Sharpe,  Cat.  B.  Brit.  Mus.  rii.  p.  207. 

Nos.  704,  797.    d  $.     July  1883. 

The  sexes  are  similar  in  plumage.  This  species  was  formerly 
only  known  from  the  Congo  region  in  W.  Africa,  from  which 
country  there  are  two  specimens  in  the  British  Museum. 

20.  Orthotomus  erythroptbrus  (Jard.). 

Cfisticola  iodoptera^  Heugl.  Om.  N.O.-Afr.  p.  247« 

Orikotomus  erythropterus,  Sharpe,  Cat.  B.  Brit  Mus.  yiL  p.  228. 

No.  16.   d.    Tingasi,  July  17,  1883. 

21.  CisncoLA  BfENTALis  (Fras.). 

Melocickla  menialis,  Hartl.  Abhandl.  nat.  Ver.  Brem.  vii.  1881, 
p.  93;  fiii.  1882,  p.  191. 
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CUtteola  mentalis,  Sharpe,  Cat.  B.  Brit.  Mas.  vii.  p.  241. 
No.  152.   $.    Bisuo,  Oct.  3,  1882. 

This  spedmen  agrees  perfectly  with  others  from  the  Gold  Coast 
in  the  British  Museum. 

22.  ClSTICOLA  CINERASCKN8,  Hcugl. 

Drymixca  eoncolor,  Heugl.  Ibis,  1869,  p.  97,  pi.  2.  fig.  1. 
Cisticola  eoncolor,  Heugl.  Om.  N.O.-Afr.  p.  253. 
CUtteola  eineraseens,  Sharpe,  Cat.  B.  Brit.  Mus.  Tii.  p.  248. 
No.  26.   cJ.    Tingasi,  July  19,  1883. 

23.  CisncoLA  LATERALIS  (Frascr). 

Oistieola  lateralis,  Sharpe,  Cat.  B.  Brit.  Mus.  ?ii.  p.  251. 
No.  775.   d .     Abiambana,  July  28, 1883. 
This  species  appears  hitherto  to  have  been  met  with  <mly  on  the 
west  coast  of  Africa. 

24.  CismcoLA  RUFA  (Fraser). 

Cutieola  hypoxantha,  Hartl.  P.Z.  S.  1880,  p.  624  ;  id.  Abhandl. 
nat.  Ver.  Brem.  yii.  1881,  p.  89;  id.  Zool.  Jahrb.  ii.  1886, 
p.  332. 

Cisticola  rufa,  Sharpe,  Cat.  B.  Brit.  Mus.  viL  p.  252. 

No.  186.   <J.    Tobbo,  May  19,  1883. 

This  specimen  agrees  perfectly  with  others  in  the  British  Museum 
from  the  Gold  Coast 

25.  Cisticola  fkrruginba,  Heugl. 

Cisticola /erruginea,  Heugl.  *Orn.  N.O.-Afr.  p.  265;  Sharpe, 
Cat.  B.  Brit.  Mus.  vii.  p.  257. 

No.  28.   S .    Wadelai,  July  28,  1885. 

Nos.  121,  122,  123.   <S  $.     Wadelai,  Sept.  13,  1885. 

No.  55.    $.    Wadeki,  Feb.  2,  1886. 

The  British  Museum  here  receives  for  the  first  time  a  remarkably 
fine  series  of  this  striking  little  Grass-Warbler. 

26.  Cisticola  marginalis  (Heugl.). 

Cisticola  marginalis,  Hartl.  Abhandl.  nat.  Ver.  Brem.  vii.  1881, 
p.  89 :  Sharpe,  Cat.  B.  Brit.  Mus.  vii.  p.  258. 

Cisticola  marginata,  Pelz.  Verb.  Wien,  xxxii.  1882,  p.  501. 
No.  287.   c^.     Lado,  March  31,  1884. 

27.  Cisticola  cisticola  (Temm.). 

Cisticola  cursitans,  Heugl.  Om.  N.O.-Afr.  p.  266. 
Cisticola  cisticola,  Sharpe,  Cat.  B.  Brit.  Mus.  vii.  p.  259. 
No.  113.   d  .     Wadelai,  June  17,  1886. 


24  CAPT.  G.  E.  SHELLEY  ON  BIROS  [Jan.  17, 

28.  CisTicoLA  sTRANGii  (Frascr). 

Cisticola  ladoensig,  Hartl.  op,  cit,  yiii.  1882,  p.  189. 

Cisticola  strangei  et  C,  natalensU,  Sharpe,  Cat.  B.  Brit.  Mas.  vii. 
pp.  276,  278. 

Nos.  54,  101,  102.    6  $.     Wadelai,  Aug.  1885. 

No.  148.    (J.     Wadelai,  Oct.  4,  1885. 

Nos.  9,  19.  Tingasi,  July  1883. 

I  have  a  specimen  in  my  own  collection  determined  by  Dr. 
Hartlaub  as  C,  ladoensis ;  it  is  in  the  plumage  of  Drymoiea  curvi- 
rostris,  Sundev.  For  the  determination  of  D.  strangei,  Fras.,  1 843, 
and  D,  natalensis,  Smith,  1843,  I  would  refer  to  the  conclusions  I 
drew  (Ibis,  1875,  pp.  380,  381),  which  I  still  believe  to  be  correct. 
As  the  first  names  for  this  species  were  published  in  the  same  year, 
1843,  I  select  Fraser's  as  being  the  most  applicable. 

29.  Cisticola  lugubris  (Riipp.). 

Cisticola  navia,  Hartl.  Abhandl.  nat.  Ver.  Brem.  viiL  1882, 
p.  189;  id.  Zool.  Jahrb.  ii.  1886,  p.  333. 

Cisticola  lugubris,  Sharpe,  Cat.  B.  Brit.  Mus.  vii.  p.  280. 
No.  97.   <J.     Wadehii,  Aug.  1885. 

30.  Argya  rubiginosa  (Riipp.). 

^gya  rubiginosa,  Hartl.  Abhandl.  nat.  Ver.  Brem.  yii.   1881, 
p.  93;  Sharpe,  Cat.  B.  Brit.  Mus.  vii.  p.  391. 
No.  494.   c^.     Lado,  Jan.  12,  1884. 
Iris  pale  yeUow. 

31.  Criniger  verreauxi,  Sharpe. 

Criniger  verreauxi,  Sharpe,  Cat.  3.  Brit.  Mus.  yi.  p.  73,  pi.  4. 
No.  671.   <J.     Bellima,  June  22,  1883. 

32.  Chlorocichla  gracilirostris  (Strickl.). 
Chlorocichia  gracilirostris,  Sharpe,  Cat.  B.  Brit.  Mus.  vi.  p.  114. 
No.  697.    $.     Tingasi,  July  1,  1883. 

This  species  was  formerly  only  known  from  the  west  coast  of 
Africa. 

33.  Phyllostrophus  sharpii,  Shelley. 

?  Criniger  strepitans,  Reichen.  Om.  Centralbl.  1879,  p.  139 
(Malindi). 

Phyllostrephus  sharpii,  Shelley,  Ibis,  1880,  p.  334  (Dar-es- 
Salaam);  Hartl.  Abhandl.  nat.  Ver.  Brem.  viii.  1882,  p.  188. 

Phyllostrophus  strepitans,  Sharpe,  Cat.  B.  Brit.  Mus.  vi.  p.  1 1 7. 

Nos.  45,  59,  60,  96.    cJ  $  .     Wadelai,  Aug.  1885. 

This  is  certainly  my  P,  sharpii,  which  Dr.  Hartlaub  considers  to 
be  distinct  from  the  P.  strepitans  (Reichen.),  the  type  of  which 
species  neither  myself  nor  Mr.  Sharpe  have  seen. 
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34.  Andropadus  virens,  Cass. 

Andropadus  tfirens^  Sharpe,  Cat.  B.  Brit.  Mm.  ?i.  p.  109 ;  id. 
Joarn.  Linn.  Soc,  Zool.  xrii.  1884,  p.  424. 

No.  18.   cJ.     Tingasi,  July  16,  1883. 

No.  50.   cJ.    Tingasi,  Aug.  18,  1883. 

This  species  was  first  discoyered  in  north-east  Equatorial  Africa 
by  Herr  F.  Bohndorff,  who  procured  it  at  Sassa  in  the  Nyam-nyam 
country. 

35.  Telephonus  senegalus  (Linn.). 

?  Telephonus  etythropierus.  Pels.  Verb.  Wien,  zxzi.  1881,  p.  147  ; 
xxxii.  1882,  p.  505. 

Telephonus  senegalus,  Gadow,  Cat.  B.  Brit.  Mus.  yiii.  p.  124. 
No.  360.   $  .     Kin,  May  1884. 

36.  Telephonus  mintjtus,  Hartl. 

Telephonus  minutus,  Hartl.  Abbandl.  nat.  Ver.  Brem.  vii.  1881, 
p.  94 ;  Gradow,  Cat.  B.  Brit.  Mus.  viii.  p.  128. 

No.  30.    $ .     Wadelai,  July  29,  1885. 
No.  17.  Ad.     Wadelai,  March  1881. 

37.  Dryoscopus  affinis  (Gray). 

Dryoscopus  affinis^  Gadow,  Cat.  B.  Brit.  Mus.  viii.  p.  141. 
No.  754.    cJ.     Bellima,  July  15,  1883. 

38.  Laniarius  sulfureipectus  (Less.). 

Dryoscopus  sulphur eipeetus^  Heugl.  Orn.  N.O.-Afr.  p.  464. 
Laniarius  sulfitreipeclus,  Gadow,  Cat.  B.  Brit.  Mas.  viii.  p.  159. 
No.  27.   <J.    Wadelai,  Jan.  19,  1886. 

39.  Lanius  gubernator,  Hartl. 

Lanius gubemator,  Hartl.  J.  f.  O.   1882,  p.  323,  pi.  1.  fig.  2  $; 
id.  Abhandl.  nat.  Ver.  Brem.  yiii.  1882,  p.  194. 
No.  572.   Sjuv.     Kuterma,  May  28,  1882. 
No.  110.    $ad.     Kuterma,  Sept.  18,  1882. 
This  is  quite  a  distinct  species. 

40.  Graucalus  pectoralis,  Jard.  &  Selby. 

(rraucalus  pectoralis^  Sharpe,  Cat.  B.  Brit.  Mus.  iv.  p.  29 ;  id. 
Jouru.  Linn.  Soc.,  Zool.  xvii.  1884,  p.  424. 

Ad.  Tobbo,  May  15,  1883. 

This  is  the  first  time  Enim  Pasha  has  sent  this  bird  to  Europe, 
although  in  Nyam-nyam,  according  to  Mr.  Bohndorff,  it  is  a  common 
species. 

41.  Alseonax  comitata,  Cass. 

Alseonax  comitata,  Sharpe,  Cat.  B.  Brit.  Mus.  iv.  p.  130. 

No.  753.  Bellima,  July  15,  1883. 

The  specimen  agrees  accurately  with  others  from  the  Gold  Coast 
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with  which  I  have  compared  it.     It  was  formerly  only  known  from 
the  west  coast. 

42.  Pachtprora  sbnkoalbnsis  (Linn.). 

Baits  senegaiensia^  Sharpe,  Gat.  B.  Brit.  Mas.  iy.  p.  134. 
Platystira  senegalensU,  Hartl.   Ahhandl.  nat.  Yer.  Brem.  Tiii. 
1882,  p.  197 ;  id.  ZooL  Jahrh.  ii.  1886,  p.  336. 
No.  349.   c^.    Kedjaf,  May  10,  1884. 
No.  598.   c^.     Mundi,  June  4,  1883. 

43.  Artomyias  fuliginosus,  J.  &  £.  Yerr. 

Artomyias  fuliginosus,  Sharpe,  Cat.  B.  Brit.  Miuu  iv.  p.  144t 
fig.  1. 

No.  760.   d'    Ann  Namhiri,  July  21,  1883. 

Formerly  only  known  from  the  Gaboon  and  Congo  districts  on 
the  west  coast. 

44.  Platystira  ctanea  (P.  L.  S.  Mull.). 

Platystira  eyanea,  Sharpe,  Cat.  B.  Brit.  Mus.  iv.  p.  145. 
Platystira  senegalensis,  Hartl.  Abhandl.   nat.  Yer.  Brem.   vii. 
1881,  p.  97. 
No.  788.   $ .    Tomaja,  Aug.  7,  1883. 

45.  MusciCAPA  ORisoLA  (Liuu.). 

Muscicapa  grisola,  Sharpe,  Cat.  B.  Brit.  Mas.  i?.  p.  151 ;  Hartl. 
Abhandl.  nat.  Yer.  Brem.  yii.  p.  98. 
ButaUs  grisola,  Pelz.  Yerh.  Wien,  xxxi.  1881,  p.  146. 
No.  174.    ?.    WadeUi,  Oct.  10,  1885. 
No.  198.   d*    Wadelai,  Not.  12,  1885. 
No.  208.  c^  .     Kabajirdi,  Not.  1,  1882. 

46.  Muscicapa  inftjlata,  Hartl. 

Muscicapa  infulata,  Hartl.  P.  Z.  S.  1880,  p.  626 ;  id.  Abhandl. 
nat.  Yer.  Brem.  vii.  1881,  p.  98. 

Wadebu,  four  males  and  four  females  shot  in  June,  July,  and 
August. 

The  type  was  obtained  at  Magungo,  on  the  northern  extremity  of 
Lake  Albert  Nyanza. 

47.  HyLIOTA  FLAVIGASTRA,  SwaiUS. 

Hyliota  flavigasira,  Sharpe,  Cat.  B.  Brit  Mus.  It.  p.  248 ; 
Hartl.  J.f.O.  1883,  p.  323. 

Hyliota  orientalis,  Hartl.  Abhandl.  nat.  Yer.  Brem.  viii.  1882, 
p.  198. 

No.  31.   c^.    Wadelai,  Aug.  1,  1885. 

Nos.  564,  565.   d.     Kuterma,  May  28,  1883. 

Nos.  596,  597.    6  $  •    Hundii,  June  4,  1883. 

The  specimens  agree  perfectly  with  a  Senegal  specimen  in  the 
British  Museum. 
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48.  Parisoma  plumbbum  (Hartl.). 

Parisoma  plumbeum^  Sharpe,  Cat.  B.  Brit.  Mas.  iv.  p.  269. 
Sienostira  plumbea,  Hartl.  Abhandi.  nat.  Ver.  Brem.  viii.  1882, 
p.  197. 

$  ad.  Wadelai,  July  7,  1885. 

49.  Tbrfsiphonb  crutata  (Gm.). 

Terpnphone  eristata^  Sharpe,  Gat.  B.  Brit  Mas.  iy.  p.  354  ;  id. 
Joarn.  Linn.  Soc,  Zool.  XTii.  p.  425. 

Tchitrea  melanogasira,  Hartl.  AbhandL  nat.  Ver.  Brem.  yii. 
1881,  p.  97 ;  viii.  1882,  p.  197. 

Terpsiphone  melanogasira,  Pelz.  Verb.  Wien,  zxxi.  1881,  p.  146 ; 
zxzii.  1882,  p.  504. 

No.  42.   c^juT.    Iliigasi,  Aug.  1,  1883. 

50.  Elminia  tbresita,  Antin. 

Slmima  longicauda  minor,  Heagl.  Om.  N.O.-Afr.  p.  446. 

Elminia  ieresita,  Sbarpe,  Cat.  B.  Brit.  Mas.  !▼.  p.  364. 

Ad.  Wadelai,  Aag.  15,  1885. 

This  species  differs  from  E»  longicauda  only  in  ha?ing  the  breast, 
abdomen,  and  under  tail-coyerts  pure  white,  not  shaded  with  greyish 
blue  except  on  the  sides  of  the  chest.  The  outer  pair  of  tail- 
feathers  haye  a  larger  amount  of  white  on  the  margin  of  the  inner 
web;  the  inner  web  of  the  next  feather  has  a  small  amount  of 
white.  The  blackish  colouring  in  front  of  the  eyes  is  barely 
perceptible. 

E.  teresita  :  length  6*5  inches,  wing  2*7,  tail  3*5,  tarsus  0*65. 

S.  longicauda :  length  7*3  inches,  wing  2*65,  tail  4*3,  tarsus  0*65. 

51.  Megabias  flammulata,  J.  &  £•  Verr. 

Megahias  flammulata^  Sharpe,  Cat.  B.  Brit.  Mas.  iy.  p.  387. 

No.  22.   cJ.    Tingasi,  Aug.  1,  1883. 

I  ha?e  little  doubt  that  this  is  an  immature  male  of  this  species, 
as  it  agrees  with  an  adult  female  specimen  from  Fantee  in  the 
British  Museum. 

52.  MoTACiLLA  flay  A,  Linn. 

BudyUsfiava,  Pelz.  Verh.  Wien,  xxxi.  1881,  pp.  145,  609. 
Motadlla  fiava,  Sharpe,  Cat.  B.  Brit.   Mus.  x.  p.  516,  pi.  6. 
6gs.  3-5. 
No.  849.   d.  Lado,  Oct.  2,  1883. 

53.  Anthus  PYRRHONOTU8  (Vicill.). 

Anthus  gouldit  Hartl.  Abhandi.  nat.  Ver.  Brem.vii.  1881,  p.  99; 
fiii.  1882,  p.  198;  id.  Zool.  Jahrb.  ii.  1886,  p.  337. 
^Anthus  aordidus,  Pelz.  Verh.  Wien,  xxxi.  1881,  p.  145. 
Jnthus  pgrrhonotua,  Sharpe,  Cat.  B.  Brit  Mas.  x.  p.  555. 
No.  164.    $ .    Redjaf,  Jan.  26,  1884. 
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54.  Anthus  cervinus,  Pall. 

AnthuM  cervinus,  Heugl.  Orn.  N.O.-Afr.  p.  323 ;  Sharpe*  Cat. 
B.  Brit.  Mu8.  X.  p.  585. 

No.  121.    $.     Redjaf,  Jan.  1,  1884. 

55.  Macronyx  croceus  (Vieill.). 

Macrtmyx  croceus,  Haiti.  Abhandl.  nat.  Ver.  Brem.  vii.  1881, 

S.  99;  Pel*.  Verb.  Wien,  xixi.  1881,  pp.  145,  609;  Sharpe,  Cat. 
.  Brit.  Mas.  X.  p.  626. 
No.  359.   cJ.    Wadelai,  May  19,  1884. 

56.  MiRAFRA  APiATA  (Vieill.). 

MegalophonusJUcheri,  Reichen.  J.  f.  O.  1883,  p.  202. 
Mirqfra  apiaia,  Hartl.  ZooL  Jahrb.  ii.  1886,  p.  329. 
No.  132.    $.    Wadelai,  Aug.  11,  1886. 

This  is  the  most  Dorthern  locality  yet  known  for  this  species, 
which  ranges  into  South  Africa  and  the  Congo  region. 

57.  MiRAFRA  BUCOLiCA,  Hartl. 

Mira/ra  bucoliea,  Hartl.  Zool.  Jahrb.  ii.  1886,  p.  327. 

cf  ad.  Tobbo,  May  16,  1883. 

In  general  colouring  and  size  this  Lark  much  resembles  the 
S.-African  M.  saboia,  but  differs  in  the  colouring  of  the  quills,  two 
pairs  of  the  outer  tail-feathers,  and  in  the  character  of  the  feet. 
The  following  comparison  between  M.  bucolica  and  M,  sabota  will  best 
point  out  the  characters  which  appear  to  me  to  be  of  specific  value. 

M,  bucolica, — Primaries  broadly  edged  with  rufous  buff,  that 
colouring  extending  to  the  quill  of  the  first  long  primary  throughout 
the  greater  portion  of  its  length ;  inner  webs  broadly  edged  with 
rufous  buff  of  the  same  shade  for  about  half  the  length  of  the 
feathers.  Two  outer  tail-feathers-— outer  one  rufous  buff  with  a 
diagonal  dark  portion  extending  from  near  the  end  of  the  inner  web 
o?er  the  basal  portion  of  the  outer  one,  but  not  reaching  to  the 
outer  web,  and  divided  near  the  base  of  the  quill  by  the  buff  colouring, 
next  feather  with  a  broad  rufous-buff  edge  to  the  outer  web.  Feet 
smaller  and  buffer,  hbd  claw  slightly  straighter  and  longer. 

M.  sabota. — Primaries  partially  and  very  narrowly  edged  with 
huffish  white,  not  perceptible  on  the  first  long  primary ;  inner  margin  of 
primaries  whitish  out  nearly  obsolete.  Two  outer  tail-feathers — outer 
one  blackbh,  with  only  a  broad  edging  of  rufous  buff  over  scarcely 
more  than  half  the  width  of  the  outer  web  and  round  the  end  of 
the  feather ;  next  feather  with  an  almost  obsolete  pale  margin  to  the 
outer  web,  widening  slightly  at  the  tip.  Feet  larger  and  browner, 
hind  claw  slightly  more  curved  and  shorter. 

58.  Galerita  modssta,  Heugl. 

Qeocorypha  modesta,  Heugl.  Orn.  N.O.-Afr.  p.  691,   pi.  23; 
HartL  Zool.  Jahrb.  ii.  1886,  p.  328. 
No.  150.   $.     Redjaf,  Jan.  17,  1884. 
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No.  175.   cJ.     Rediaf,  Feb.  2,  1884. 

No.  926.   cJ.     Redjftf,  Nov.  23,  1883. 

No.  970.   cJ.     Redjftf,  Dec.  15,  1883. 

This  species  is  new  to  the  British  Museum  Collection.  It  belongs 
apparently  to  the  genus  Galerita,  being  slightly  crested,  and  it  has 
the  bastard  primary  short,  only  just  extending  beyond  the  primary- 
coverts,  while  in  plumage  it  much  resembles  O.  cristata, 

59.  Ptrrhulauda  lkucotis  (Stanley). 
Coraphites  leucotis,  Heugl.  Orn.  N.O.-Afr.  p.  669. 
No.  973.   cJ.    Dec-  16,  1883. 

60.  Paru8  NIGER,  Bonn,  et  Vieill. 

Parus  leucomelas,  Pelz.  Verb.  Wien,  xxxi.  1881,  pp.  145,  609. 

Parus  niger,  Gadow,  Cat.  B.  Brit.  Mus.  viii. 

No.  366.    cJ.     Kiri,  May  22,  1884. 

Thb  is  an  adult  male  with  no  white  edges  to  the  tail-feathers  ;  in 
this  character,  and  indeed  in  all  other  respects,  it  agrees  perfectly 
with  a  Damara  specimen  in  the  British  Museum,  so  that  I  cannot 
admit  that  there  are  any  constant  local  races  of  this  species. 

61.  ^GITHALUS  PARVT7LUS,  HeUgl. 

jEgiihaluM  parvulusy  Hartl.  Abhandl.  nat.  Ver.  Brem.  vii.  1881, 
p.  99  ;  id.  Zool.  Jahrb.  ii.  1886,  p.  347,  pi.  12.  fig.  3. 

No.  370.   e .     Kiri,  May  24,  1884. 

This  species  has  been  well  figured  by  Dr.  Hartlaub,  and  is  quite 
distinct  from  ^.  capensis,  of  which  it  is  the  northern  representative. 

62.  JBgithalus  MU8CULU8,  Hartl. 

Mgithalus  museulus,  Hartl.  J.  f.  O.  1882,  p.  326  ;  id.  AbhanHl. 
nat.  Ver.  Brem.  viii.  1882,  p.  198  ;  id.  Zool.  Jahrb.  ii.  1886, 
p.  347. 

No.  218.    2  .     Lado,  Feb.  25,  1884. 

Nos.  252,  283.    6  $  .     Lado,  March  1884. 

Like  the  last,  this  species  is  new  to  the  British  Museum.  It 
comes  nearest  to  ^.  caroli,  Sharpe,  from  which  it  may  be  readily  dis- 
tinguished by  its  hoary  white  throat  and  chest,  and  the  abdomen 
only  tinted  with  rufous  buff.  The  forehead  is  uniform  with  the 
upper  parts,  and  the  sexes  are  similar  in  plumage. 

63.  Philet^erus  arnaudi  (Bp.). 

Nigrita  arnaudi,  Hartl.  Abhandl.  nat.  Ver.  Brem.  vii.  1881, 
p.  104  ;  Pelz.  Verh.  Wien,  xxxi.  1881,  p.  150  ;  xxxii.  1882, 
p.  207. 

PhileltBTUB  arnaudi,  Shelley,  Ibis,  1886,  p.  308. 

No.  953.    $ .     Redjaf,  Dec.  2,  1883. 

Iris  chestnut ;  bill  black  ;  legs  dusky  flesh-colour. 
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64.  Amadina  fasciata  (Gm.). 

Sporoikla*ie9  fateiatus^  Hard.  Abhandl.  nat.  Yer.   Brem.   vii. 
1881,  p.  203 ;  Pel*.  Verb.  Wien,  xxxii.  1882,  p.  509. 
Amadina  faaciata,  Shelley,  Ibis,  1886,  p.  313. 
No.  976.   d.     Redjat  Dec.  17,  1882. 

65.  Pyiuenestes  ostrinus  (Vieill.). 
Pyrenesies  ostrinus,  Shelley,  Ibis,  1886,  p.  314. 
No.  717.    d.     Tingasi,  July  4,  1883. 

Iris  dusky  brown ;  bill  black ;  legs  yellowbh. 

This  specimen  is  small  and  entirely  black  and  red.  Total  length 
5  inches,  colmen  0*5,  -wing  265,  tail  2*15,  tarbus  0*7.  There  is  a 
▼ery  similar  specimen  in  the  British  Museom  from  the  Gold  Coast. 

66.  Spermospiza  ruficapilla,  sp.  n. 

Entire  head,  throat,  front  and  sides  of  the  chest  uniform  scarlet ; 
back  of  the  neck,  back,  wings  and  tail  when  closed,  dusky  slate- 
colour  ;  upper  tail-coverts  red,  slightly  darker  than  the  head ;  re- 
mainder of  the  breast  black,  thickly  spotted  with  white  on  the  chest 
and  barred  on  the  abdomen  and  under  tail-coverts.  Under  surface 
of  the  wings  and  tail  dusky  black,  mottled  or  barred  with  white  on 
the  under  wing-coverts.  Iris  dusky  brown ;  bill  metallic  blue  with 
the  end  carmine,  and  the  cutting-edges  shaded  with  that  colour ; 
legs  dusky  brown.  Total  length  6*2  inches,  culmen  0*65,  wing  2*9, 
tail  2-6,  tarsus  0  95. 

No.  752.   $  .     Bellima,  July  1 5,  1883. 

This  species  is  closely  allied  to  S,  hematina  and  8,  guttata^  but 
may  be  readily  recognized,  at  least  in  the  female,  by  its  having  the 
entire  head  uniform  scarlet.  In  the  colouring  of  the  bill  it  agrees 
best  with  8.  guttata. 

67.  Hypargus  monteiri  (Hartl.). 

Pytelia  monteiri,  Hartl.  Abhandl.  nat.  Ver.  Brem.  viii.  1882, 
p.  203. 

Hypargus  monteiri,  Shelley,  Ibis,  1886,  p.  318. 

cf  juv.     Lado,  Nov.  1,  1885. 

No.  59.   c^.     Tanjimoro,  Sept.  23,  1883. 

No.  179.  Tanjimoro,  Oct.  5,  1886. 

The  young  bird  from  Lado  differs  from  the  adult  in  having  the 
throat  uniform  grey,  and  in  there  being  no  white  spots  on  the  breast, 
which  is  chestnut  fading  into  white  ou  the  abdomen.  The  under 
tail-cuverts  are  broadly  barred  with  chestnut  and  white. 

68.  Pytelia  melba  (Linn.). 

Pytelia  melba,  Hartl.  Abhandl.  nat.  Yer.  Brem.  vii.  1881, 
p.  104;  Pel*.  Verb.  Wien,  xxxii.  1882,  p.  509;  Shelley,  Ibis, 
1886,  p.  319. 

Pytelia  citerior,  Pek.  Verb.  Wien,  xxxi.  1881,  p.  614. 

No.  208.    (f .     Kibiro,  Oct.  11,  1886. 
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Iris  and  billred^  culmen  blackish  ;  legs  flesh -brown. 

In  the  British  Museum  are  apparently  typical  specimens  of  both 
sexes  of  P.  dnereigula ;  the  female  is  a  female  of  this  species  and  the 
male  is  P.  afra  (Gm.). 

69.  Pytelia  phocnicoptera.  Swains. 

PyteUa  phcenicopiera,  Hartl.  Abhandl.  nat.  Ver.  Brem.  viii. 
1882,  p.  203  ;  Shelley,  Ibis,  1886,  p.  323. 

Z(mogastris  erythroptera,  Pelz.  Verb.  Wien,  zxxii.  1882,  p.  509. 
No.  385. .  e .     Lado,  Aug.  16,  1884. 
Iris  red ;  bUl  black  ;  legs  pale  brown. 

70.  Lagonosticta  senegala  (Linn.). 

LagoHosticla  minima,  Pek.  Verb.  Wien,  zxzi.  1881,  p.  606. 
Lagonosticta  senegala,  Shelley,  Ibis,  1886,  p.  323. 
No.  182.   <J.     Kibero,  Oct.  7,  1886. 

71.  Lagonosticta  rara  (Ad tin.). 

Bhodopgga  hypomelaSt  Heugl.  J.  f.  O.  1868,  p.  13,  pi.  1. 
fig.  4. 

Habropyga  hypomelcena,  Heugl.  Orn.  N.O.-Afr.  p.  611. 

Habropyga  omochroa,  Hartl.  J.  f.  O.  1882,  p.  322;  id.  Abhandl. 
nat.  Ver.  Brem.  viii.  1882,  p.  203. 

Lagonosticta  rara,  Shelley*  Ibis,  1886,  p.  323. 

Lagonosticta  cenochroa^  Hartl.  Zool.  Jahrb.  ii.  1886,  p.  322, 
pi.  13.  fig.  6. 

Ad.     Lado,  Oct.  24,  1885. 

No.  15.   c^.    Tingasi,  Aug.  9,  1883. 

No.  175.    ?.     Tingasi,  July  3,  1883. 

I  have  referred  this  species  to  L,  rara  (Antin.),  although  I  have 
not  examined  a  typical  specimen ;  but  it  appears  to  me  to  be  un- 
doubtedly the  same  as  L  cmochroa,  Hartl.,  which,  under  the  im- 
pression that  it  was  the  type  I  had  examined,  I  wrongly  referred  to 
L.  rhodopareia  (Ibis,  1886,  p.  324).  L.  rara  has  been  badly 
figured  by  Heuglin  under  the  name  of  Rhodopyga  hypomelas,  but 
the  sides  of  the  body  have  been  painted  black  instead  of  red  as 
described,  and  this  appears  to  be  the  only  character  upon  which  L 
oenoehroa,  Hartl.,  has  been  separated. 

The  real  characters  for  this  species  appear  to  be: — the  pale 
patch  on  the  lower  mandible,  most  strongly  marked  in  specimens  15 
and  175,  and  the  absence  of  white  spots  on  the  sides  of  the  chest 
in  adult  males. 

To  this  species  should  undoubtedly  be  referred  the  L.  melano- 
gastra  of  my  paper  in  ^The  Ibis,'  1883,  p.  153,  from  Lukoja  on  the 
Niger. 

72.  EsTRELDA  NONNULA,  Hartl. 

Jstrilda  nonnula,  Hartl.  J.  f.  O.  1883,  p.  425  ;  id.  Zool.  Jahrb. 
i  •  1886,  p.  321,  pi.  13.  fig.  5. 
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Habropyga  iemerrima,  Beichen.  J.  f.  O.  1887,  p.  213,  Stanley 
FallB. 

No.  58.   d .     Kubbi,  July  1881. 

No.  654.   c^.    Bellima,  Jane  21,  1883. 

(J  $.     FodkOct.  27.  1885. 

The  males  have  the  bill  black,  with  a  red  ratch  on  the  rides  of 
the  cnlmea  and  base  of  the  lower  mandible,  also  a  patch  of  scarlet 
on  the  sides  of  the  body,  of  much  less  extent  than  in  E.  atricapUla, 
It  is  the  Habropyga  tenerriwM  of  Reichenow. 

The  female  differs  in  baring  the  entire  bill  dnskj  blade  and  no 
red  OD  the  sides  of  the  body.     This  b  the  Jstrilda  monnmla,  Hartl. 

73.  ESTRELDA  PALUDICOLA,  HeUgL 

E$trtlda  paludkola,  Shelley,  Ibis,  1886,  p.  331  ;  HartL  ZooL 
Jahrb.  iL  1886,  p.  321. 

No.  706.   5 .    Tingasi,  July  3,  1883. 
New  to  the  British  Mnsenm. 

74.  EsTRKLDA  ASTRiU)  (Linn.). 
BsireUa  astrild,  Shelley,  Ibis,  1886,  p.  322. 
No.  288.    J.    Lado,  March  30,  1884. 

A  variety  entirely  white,  with  a  red  band  round  the  eye. 

75.  ESTRELDA  RBOOOPTGA,  SundcT. 

EttrMm  rhodopygu,  SheUey,  Ibis,  1886,  p.  333;  HartL  ZooL 
Jahrb.  ii.  1886,  p.  322. 
Nos.  135,  13a   S-     136,  139.    $.    Wadeki,  Sept.  18,  1885. 
No.  154.   d.     Wadelai,  Oct  6,  1885. 

7^.  E9rREij>A  ciNERSA  (Vieill.). 

AMtrUdm  cimerea,  Hartl.  Abhandl.  nat  Ver.  Brem.  til  1881, 
p.  103;  Pell.  Verb.  Wien,  xxxi.  p.  614;  xxxii  1882,  p.  505  ; 
Shelley,  Ibis,  1886,  p.  333. 

Noa.  39,  40.   cJ  ? .    Wadelai,  Aug.  3,  1885. 

77.  ESTRELOA  SUBrLAVA  (VieilL). 

Habropygm  subflava,  Heugl.  Om.  N.O.-Afr.  p.  609. 
Eitrdda  subJUwa,  Shelley,  Ibis,  1886,  p.  334. 
Noe.  235,  236,  243.    d.     Nos.  234,  242,  248,  253.   $.     Lado. 
March  1884. 

78.  Orttgospiza  atricoixis  (VieUL). 

Ortygotjnta  atricoUU,  HeugL  Om.  N.O.-Afr.  p.  598 ;  Shelley, 
Ibis,  1886,  p.  338. 

No.  150.   <J.     Ret^jaf,  Jan,  19,  1884. 

Nos.  945,  946.   <J  J.     Redjaf,  Nov.  30,  1883. 

79.  ViDCA  PRiNCiPALJs  (Linn.). 

Vidua  primapmliM^  Hartl.   AbhandL   nat.   Ver.  Brem.  rii.    1881, 
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p.  102;  Pelx.  Verb.  Wien,  xxxi.  1881.  pp.  151,  613 ;  Sharpe,  Journ. 
Linn.  Soc,  Zool.  XTii.  1884,  p.  426  ;  Shelley,  Ibis,  1886,  p.  341. 
No.  46.    ?.     Tingasi,  Aug.  14,  1883. 

80.  COLIUSPASSER  MACRURU8  (Gm.)* 

Peniheiria  macroura,  Hartl.  Abhandl.  nat.  Ver.  Brem.  riii.  1882, 
p.  202;  Pelz.  Verb.  Wien,  xxxi.  1881,  pp.  606.  618;  xxxii.  1882, 
p.  508  ;  Sbarpe,  Journ.  Linn.  Soc.,  Zool.  xvii.  1884,  p.  426. 

Colhupauer  macrurus,  Sbelley,  Ibis,  1886,  p.  348. 

d  ad.    Tobbo,  May  19,  1883. 

81.  CoLiusPASSER  AXILLARIS  (Smith). 

Urobraehya  axillarU,  Hartl.  Abhandl.  nat.  Ver.  Brem.  ?ii.  1881, 
p.  102;  TiU.  1882,  p.  221 ;  Pelx.  Verb.  Wien,  xxxi.  1881,  p.  151 ; 
xxxii.  1882,  p.  508. 

Coliuspasser  axillaris,  Shelley,  Ibis,  1886,  p.  348. 

Penthetria  axillaris,  Hartl.  Zool.  Jahrb.  ii.  1886,  p.  825. 

No.  285.  c^.     Lado,  March  31.  1884. 

No.  56.   S.     Lado,  July  25,  1883. 

82.  Pyromklana  flammickps  (Swains.). 

Pyromelanaflamnuceps,  Pelz.  Verb.  Wien,  xxxi.  1881,  pp.  150, 
613  ;  SheUey,  Ibis,  1886,  p.  352. 

Euplectes  flammiceps,  Hartl.  Abhandl.  nat.  Ver.  Brem.  yiii. 
1882,  p.  201. 

Nos.  34,  54,  72.   <^.     Tingasi,  Aug.  1883. 

No.  45.     Kubbi,  July  1881. 

83.  Pyromelana  ladoknsis  (Reichen.). 

Eupleetes  taha,  Hartl.  Abhandl.  nat.  Ver.  Brem.  yii.  1881,  p.  103 ; 
Tiii.  1882,  p.  201 ;  Pelz.  Verb.  Wien,  xxxii.  1882,  p.  506. 

Eupleetes  ladoensis,  Reichen.  J.  f.  O.  1885,  p.  218;  Hartl.  Zool. 
Jahrb.  ii.  1886,  p.  339. 

Pyromelana  stieta,  Sbelley  (nee  HeugL),  Ibis.  1886,  p.  354. 

No.  408.   d.     Lado,  Aug.  30,  1884. 

84.  QuBLSA  BRYTBROP8  (Hartl.). 

Hypkantiea  htematocephala,  Heugl.  Orn.  N.O.-Afr.  p.  545» 
pi.  19a. 

Quelea  erythrops,  Shelley,  Ibis,  1886,  p.  356. 
d.     Kibiro,  June  3,  1886. 

85.  QuKLKA  CARDiNALis  (Hartl.). 

Hypkantiea  eardinalis,  Hartl.  J.  f.  O.  1880,  p.  325  ;  id.  Abhandl. 
Nat.  Ver.  Brem.  yii.  1881,  p.  102;  viii.  1882,  p.  201;  J.  f.  O. 
1881,  pi.  i.  figs.  1,  2;  Pelz.  Verb.  Wien,  xxxii.  1882,  p.  508. 

Quelea  eardinalis,  Shelley,  Ibis,  1886,  p.  357. 

Nos.  25,  26,  29.   d  •     Lado,  July  1885. 
Pmoc.  Zool.  Soc— 1888,  No.  III.  3 
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86.  QUKLKA  aUBLKA  (LioD.). 

Queleti  queUm,  Shelley,  Ibis,  1886,  p.  357. 

<f .    Kibiro,  June  5,  1886. 

Fordiead  black,  flanks  and  thighs  striped. 

The  occurrence  of  the  black-firooted  Qndem  qfueUa  on  the  shores  of 
Lake  Albert  Njania  shows,  in  my  opinion,  the  affinity  of  the  fauna 
of  this  part  of  Africa  with  that  of  the  Congo  on  the  West  Coast ; 
bnt  the  Tiew  may  be  entertained  that  Q.  pi^M  and  Q.  ^kiopiea  are 
not  distinct  species,  bnt  only  local  and  not  podtirely  definable  forms, 
mod  this  may  be  supported  by  the  great  similarity  of  their  females 
mod  by  the  form  P,  rvatt,  Finsch,  with  no  black  on  the  head,  being 
common  to  both,  as  also  are  the  peculiar  brown  and  pink  shaded 


S7«  Plocbus  KBiaKons,  Lafr. 

SyeMmt  wkdtofHM^  HartL  AbhandL  nat.  Yer.  Brem.  rii.  1881, 
p.  101. 

AmapUcif  wtelmtotu^  Pdz.  \fst.  Wien,  xxxi.  1881,  p.  150; 
xxxiL  1882,  p.  506  ;  Hard.  Zool.  Jahrb.  ii.  1886,  p.  337. 

CafypUmtrim  ttjtkogemys^  Fisch.  1;  Reidieti.  J.  f.  O.  1884, 
p.  181. 

Ploeem9  mtelmmtu,  Shelley,  Ibis,  1887,  p.  18. 

No.  122.  <f .    Bedjaf,  Jan.  9,  1884. 

88.  Plocbus  bagulfbct,  Yieill. 

HfpUmtcrmU  fmerim^  HeugL  Ora.  N.O.-Alr.  p.  562,  pL  11. 
ig.3. 

Pi4Kiem»  imfimfeet,  SheUey,  Ibis,  1887,  p.  20. 
$.    Kibiio,  Oct.  8,  18S6. 

89.  Plocbus  nigbicou.is  (VieilL). 
Pioctms  mifficoilu,  SheUey,  Ibis,  1887,  p.  22. 

No.  678.  S^  Wadelai,  June  23,  18S3.  Iris  stnw-colour;  bUl 
bladk;  kgsdu^  red. 

This  ^wdes  1ms  prerionslT  onl?  been  lecorded  fiom  the  West 
CoasL 

Its  near  aDv  P.  tmefmmxmntku  (Cab.)  is  fiirlr  aboBdantf  oa  the 
Bast  Coast,  ubu  Lamm  and  Mombas. 


90.  Pu>CEUS  ocuuLBirs,  Smith. 

ByphnformM  trmmm^    Haiti.  AbhandL   nat.    Ver.   Bran.  to. 
1881. 

Hffpkmmtenm  •aOarwa,  HaitL  Abhandl.  mU  Yer.  Bran.  viii. 
1882,  p.  200, 

Syu^leeUt  •admrima^  Tir.  crm:>^m^  Hard.  ZooL  JahrK  ii. 
p.341,  pL  14.  %.  11. 

Fiooem  MiIaruM,  SbeDey,  Ibis,  18S7,  p.  23. 

N«a.  175»  176.  d  2.    TuijiaKMo,  Oct*  5,  1886. 
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91.  PlOCSUS  CASTANOP8,  sp.  n. 

Male. — Head  and  underparts  bright  golden  yellow,  shading  into 
chestnut  on  the  forehead ;  cheeks,  front  of  the  ear-coverts,  chin, 
and  throat  chestnut,  shading  into  black  in  front  of  the  eyes,  and 
with  a  narrow  black  edging  to  the  chin  ;  the  brown  of  the  throat 
narrow  almost  to  a  point  towards  the  lower  neck ;  back  of  the  neck, 
back,  and  scapulars  uniform  yellowish  olive,  slightly  more  yellow  on 
the  mmp;  wings  brown,  with  all  the  feathers  broadly  edged 
with  pale  olive-yellow ;  tail  olive-hrown,  with  narrow  yellowish 
edges  to  the  feathers;  under  surface  of  the  wings  brown,  the 
coverts  pale  rufous  buff,  with  a  golden  shade,  and  the  inner 
margins  of  the  quills  yellow.  Bill  black ;  legs  reddish  brown. 
Total  length  5*6  inches,  culmen  0*65,  wing  2'8,  tail  2,  tarsus  0*9. 

Female, — Crown  and  nape  nearly  uniform  dusky  brown;  back 
and  scapulars  more  huffish  brown,  with  large  dark  centres  to  the 
feathers ;  wings,  rump,  and  tail  as  in  the  male,  but  not  so  bright ; 
underparts  brownish  buff,  paler  on  the  centre  of  the  abdomen. 
Bill  dark  above,  pale  beneath.  Total  length  5'3  inches,  culmen 
0-55,  wing  2-5,  tail  1*8,  tarsus  0  9. 

In  form  and  size  this  new  species  much  resembles  P.  oculariuM, 
but  in  no  stage  of  plumage  can  it  be  confounded  with  that  bird,  at 
it  has  no  black  stripes  through  the  eye,  and  the  broad  pale  edges  of 
Che  wing-feathers  contrast  strongly  with  the  dark  portion.  From 
P.  xanihoptenu  it  differs  in  its  smaller  size,  in  the  more  olive  colour- 
ing of  the  back  and  edges  of  the  wing-feathers,  and  in  the  brown  of 
the  forehead. 

92.  Ploceus  vftellinus  (Licht.). 

Hyphantomia  vitellinus^  Hartl.  Abhandl.  nat.  Ver.  Brem.  viii. 
1882,  p.  200. 
Ploceus  viielUnus,  Shelley,  Ibis,  1887,  p.  27. 
No.  156.   rf .    Wadelai,  Oct.  7,  1885.     Iris  bright  yellow. 

93.  Ploceus  luteolus  (Licht). 

BypkantomU  bUeola^  Hartl.  Abhandl.  nat.  Ver.  Brem.  vii.  1881, 
p.  100;  viii.  1882,  p.  200. 

Sitagra  luteoiOf  Pelz.  Verb.  Wien,  xxxi.  1881,  p.  612;  zxxii. 
1882,  p.  506. 

Ploceus  luteolus,  Shelley,  Ibis,  1887,  p.  31. 

Nos.  346,  347.   d  2  •     Redjaf,  May  8,  1884. 

Nos.  358,  367,  368.   ? .     Kin,  May  1884. 

9^.  Ploceus  felzelni  (Hartl.). 

Icieropsis  croeala.  Pels,  (nee  Hartl.)  Verb.  Wien,  xxxi.  1881, 
p.  149. 

Sitagra  peUelni,  Hartl.  Zool.  Jahrb.  ii.  1886,  p.  343,  pi.  14. 
figs.  9,  10. 

Four  males  and  (!ve  females,  from  Wadelai  (May). 

In  the  adult  of  both  sexes  the  bill  is  black.     In  the  immature 

3* 
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the  bill  is  dusky  brown  above,  pale  beneath.  In  immatare  specimens, 
two  of  which  are  indicated  as  males,  there  is  no  trace  of  black  on  the 
head. 

As  this  species  is  but  little  known,  I  shall  describe  the  male  in 
full  plumage ;  the  female  is  well  figured  by  Dr.  Hartlaub  (/.  c). 
Very  similar  to  P.  luteolus^  but  rather  larger,  and  the  bill  consider- 
ably longer.  The  black  of  the  head  is  very  similar,  only  it  extends 
slightly  further  back ;  remainder  of  the  head,  nape,  and  sides  of  the 
neck  bright  yellow,  like  the  breast,  with  no  olive  shade  ;  remainder 
of  the  upper  parts  as  in  P.  luteolus. 

P.  peUelni,  rf  ad.  Total  length  5*25  inches,  culmen  0*65,  wing 
2-35,  tail  1-8,  Ursus  075. 

P.  luteolus,  (S  ad.  Total  length  4*7  inches,  culmen  0*5,  wing 
2-35,  tail  1-7,  tarsus  07. 

95.  Ploceus  DiBfiDiATUS  (Sslvad.). 

Hyphantomis  dimidiata,  Salvad.  &  Antin.  Ann.  Mus.  Civ.  Gen. 
1873,  p.  384,  pi.  3 ;  Hartl.  Abhandi.  nat.  Ver.  Brem.  viii.  1882, 
p.  199. 

P/oceus  dimidiatus,  Shelley,  Ibis,  1887,  p.  34. 

Fifteen  specimens  of  both  sexes  from  Wadelai,  procured  in  June^ 
July,  and  August. 

Iris  umber-brown. 

96.  Ploceus  abyssinicus  (6m.). 

HyphantomU  habessinica,  Hartl.  Abhandi.  nat.  Ver.  Brem.  vii. 

1881,  p.  99. 

Hyphantomis  abyssinica,  Pelz.  Verb.  Wien,  xxxi.  1881,  p.  612; 
xxxii.  1882,  p.  505. 

No.  265.   6 .     May  22,   1884. 

No.  38.   d.    Kiri,  Sept.  12,  1883. 

The  second  specimen  is  recorded  as  being  in  the  winter  plumage  ; 
it  closely  resembles  the  figure  of  Testor  flaviroMtrUy  Riipp.  (Syst. 
Uebers.  pi.  29). 

97-  Passer  rufocinctus,  Fisch.  &  Reichen. 
Passer  moiitensis,  Heugl.  (nee  Smith)  Om.  N.O.-Afr.  p.  634. 
Passer  ru/ocincius,  Fisch.  &  Reichen.  J.  f.  O.  1884,  p.  55. 
No.  30.   a .     Lado,  April  9,  1884. 

98.  SoRELLA  EMiNi,  Hartl. 

Sorella  emini,  Hartl.  J.  f.  O.  1880,  p.  21 1  ;  J.  f.  O.  1881,  pi.  1. 
figs.  3,  4 ;  Hartl.  Abhandi.  nat.  Ver.  Brem.  vii.  1881,  p.  104  ;  viii. 

1882,  p.  201 ;  Pelz.  Verb.  Wien,  xxxi,  1881,  p.  150  ;  xxxii.  1882. 
p.  507 ;  Fisch.  J.  f.  O.  1885,  p.  136  ;  Hartl.  Zool.  Jahrb.  il  1886, 
p.  340. 

Passer  emuU,  Sharpe,  Cat  B.  Brit.  Mus.  xii.  p.  332  (1887). 
No.  881.     Lado,  Nov.  2,  1883. 
Nos.  204,  205.     Lado,  Feb.  18. 1884. 
Nos.  120,  175.   (^.     Redjaf,  Jan.  31,  1884. 
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99.  Crithagra  barb  ATA,  Heagl. 

Crithagra  barbata,  Heugl.  Orn.  N.O.-Afr.  p.  629 ;  Hiirtl.  Abhandl. 
nat.  Ver.  Brem.  viii.  1882,  p.  204. 
$ad.    Tobbo,  Maj  17,  1883. 

100.  Fringillaria  orientalis,  Shelley. 

Fringillaria  orientalis,  Shelley,  P.  Z.  S.  1882.  p.  308  (Mamboio). 

No.  109.  $.  TiDgasi,  Aug.  1,  1883.  Iris  dusky,  bill  brown, 
legs  pale  brown. 

There  is  a  specimen  of  this  species  in  the  British  Museum,  labelled 
by  Dr.  Reichenow  **  Fringillaria  major,**  from  Leopoldville  on 
the  Congo. 

101.  Fringullaria  forbesi*  Hartl. 

Fringillaria  capenais.  Swains,  (nee  Linn.)  B.  W.  Afr.  i.  p.  211, 
pi.  18. 

Fringillaria  forbesi,  Hartl.  J.  f.  O.  1882.  p.  324  ;  id.  Abhandl. 
nat.  Ver.  Brem.  viii.  p.  204. 

Ad.  Kuterma,  May  26,  1883.  Iris  dusky  ;  bill  bkckish,  paler 
on  the  lower  mandible  ;  legs  greyish  horn-colour. 

102.  Lamfrocolius  splenoidus  (Vieill.). 

Lamproeolius  splendidus,  Sharpe,  Journ.  Linn.  Soc.,  Zool.  xvii. 
1884,  p.  426. 

No.  135.     Tingasi,  Sept.  1881. 

This  Gaboon  species  was  first  met  with  in  Central  Africa  by  Mr. 
Bohndorff  in  the  Niam-niam  couutry. 

103.  Buphaga  AFRICAN  a,  Linn. 

Buphaga  a/ricana,  Hartl.  Zool.  Jahrh.  ii.  1886,  p.  311. 
No.  189.    $  .     Kibiro,  Oct.  8,  1886. 

104.  Salfornis  salvadorii,  Bocage. 

Hylipaomis  salvadorii,  Bocage,  Orn.  Angola,  p.  289,  pi.  10.  fig.  2. 

Salpornis  salvadorii,  Gadow,  Cat.  B.  Brit.  Mus.  viii.  p.  330. 

Salpornis  emini,  Hartl.  P.  Z.  S.  1884,  p.  415,  pi.  37;  id.  Zool. 
Jahrb.  ii.  18SG,  p.  312. 

No.  539.   6*    Tobbo,  May  22,  1884. 

This  is,  no  doubt,  the  S.  emini,  Hartl.,  but  I  can  detect  no  character 
bv  which  it  can  be  separated  from  S.  salvadorii  after  comparing  it 
with  three  specimens  of  the  latter,  two  from  Benguela  and  one  from 
Mashoona  land.  The  British  Museum,  since  the  acquisition  of  Mr. 
Hume's  valuable  collection,  contains  a  large  series  of  S»  spilonata, 
fisom  which  the  present  species  is  barely  separable,  the  Asiatic  form 
having  the  two  centre  tail-feathers  generally  much  paler,  and  the 
throat  and  sides  of  the  head  of  a  rather  purer  white. 
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105.  Nbctarinia  pulchblla  (Linn.). 

Nectarinia  pvlchella,  Shellej,  Mod.  Sun-birds,  p.  9»  pi.  4 ; 
Hani.  Abhandl.  nat.  Ver.  Brem.  vii.  1881,  p.  107;  Pels.  Verb . 
Wieii,  xxxi.  1881.  p.  609  ;  xxxii.  1882,  p.  501. 

No.  340.     Lado,  April  23,  1884.     A  partiallj  white  Tariety. 

106.  CiNNYRis  cuPREA  (Sbaw). 

CinnyrtM  cvprea,  Shelley,  Mon.  Sun-birds,  p.  191,  pi.  58 ;  Sharpe, 
Jonrn.  Linn.  Soc.,  Zool.  xvii.  1884,  p.  428. 

Nectarinia  cuprea,  Pelz.  Verb.  Wien,  xxxi.  1881,  p.  609  ;  Hard. 
Abhandl.  nat.  Ver.  Brem.  vii.  1881,  p.  108;  viii.  1882,  p.  205. 

No.  584.   d.     Mundri,  June  I,  1883. 

107.  CiNNYRIS   8UPERBA  (Shaw). 

Cinnyria  tuperha^  Shelley,  Mon.  Sun-birds,  p.  197,  pi.  60 ;  id. 
Sharpe,  Joum.  Linn.  Soc.,  Zool.  xvii.  1884,  p.  428. 

No.  751.   (J.     Bellima,  July  15,  1883. 

This  species  was  only  known  from  the  west  coast,  until  it  was 
recently  procured  in  the  Niam-niam  country  by  Mr.  Bohndorff. 

108.  CiNNTRIS   ERYTHROCERIA  (HcUgl.). 

Ctjiifyriff  erythroeeriuMy  Shelley,  Mon.  Sun-birds,  p.  209,  pi.  64. 
fig.  2. 

Nectarinia  erytkroceria,  Hartl.   Abhandl.  nat.  Ver.  Brem.  vii. 

1881,  p.  108;  Pelx.  Verb.  Wien,  xxxi.  1881,  p.  144. 
No.  68.    d.     Wadelai,  Aug.  9,  1883. 

109.  CiNNYRIS    CHLOROPYGIA   (Jard.). 

Cinnyria  chlorcpyyius,  Shelley,  Mon.  Sun-birds,  p.  257,  pi.  79. 
No.  736.   <^.     Tingasi,  July  7,  1883. 
Previously  only  known  from  the  west  coast. 

110.  CiNNYRIS  ACiK  (Autin.). 

Cinnyrii  acik,  Shelley,  Mon.  Sun-birds,  p.  295,  pi.  82  ;  Sharpe, 
Joum.  Linn.  Soc.,  Zool.  Tii.  p.  428. 

Nectarinia  azic,  Hartl.  Abhandl.  nat.  Ver.  Brem.  viL  1881, 
p.  108;  Tiii.  18w2,p.  206. 

Nectarinia  acik,  Pelx.  Verh.  Wien,  xxxi.  1881,  pp.  143,  609. 

No.  14.   $.    Tingasi,  Aug.  10,  1883. 

1 1 1.  CiNNYRIS  OBSCURA  (Jard.). 

Cinnyris  obacurus,  Shelley,  Mon.  Sun-birds,  p.  391,  pi.  92. 
No.  20,   <J.     Tingasi,  Oct.  23,  1883. 
Formerly  only  known  from  West  Africa. 

112.  Cynnyris  vbrticalis  (Lath.). 

CinnyriM  veriiealis,  Shelley,  Mon.  Sun-birds,  p.  301,  pi.  97. 
Nectarinia  eyanocepkaia^  Hartl.  Abhandl.  naU  Ver.  Brem.  Tiii. 

1882,  p.  206. 

No.  718.    (^  .    Tingasi,  July  4,  1883. 
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N08.  79,  808.   $ .    Tomaja,  Aug.  1883. 
2  rf.  Foda,NoT.  1,  1883. 

The  specimeos  show  that  Latham  described  the  female  as  Oerthia 
verticaUSf  Shaw,  the  male  as  Certhia  eyanoeephala, 

113.  Anthrsptes  longuemarii  (Less.). 

Antkreptes  Umguemarii,  Shelley,  Moo.  Sun-birds,  p.  335,  pi.  108. 

AmthrepteM  orietUalis,  Hartl.  J.  f.  O.  1880,  p.  213  ;  id.  Abhandl. 
nat.  Ver.  Brem.  tU.  1881,  p.  109  ;  vui.  1882,  p.  205  ;  Pelz.  Verb. 
Wieu,  X2zi.  1881,  p.  609 ;  xxxiL  1882,  p.  501  ;  Sharpe,  Jouro. 
Lino.  Soc.,Zool.  xvii.  1884,  p.  429. 

No.  765.   <J.    Bongcreb,  July  22,  1883. 

The  British  Museum  contains  eight  specimens,  which  I  have 
compared  with  two  of  my  own  from  Lado.  My  adult  male  has 
the  lesser  wing-coTerts  brilliant  metallic  green,  which  I  cannot  at 
all  match  in  any  of  the  other  specimens,  although  a  trace  of  green 
may  be  observed  in  all  of  them,  often  so  slight  as  to  be  easily  over- 
looked. It  appears  that  in  my  monograph  of  this  family  (/.  c.)  I 
rightly  depicted  the  adult  male  and  female.  The  immature  male,  as 
shown  by  £min  Pasha's  specimen  in  this  collection,  has  a  rather 
bright  yellow  abdomen,  and  has  assumed  the  metallic  purple  colour- 
ing of  the  head  and  back  before  getting  the  metallic  throat  or 
discarding  the  white  eyebrow.  This  proves,  I  presume,  that  Mr. 
Bohndorff's  second  specimen  from  Sassa  was  a  young  male,  and 
not  a  female  as  Mr.  Sharpe  records  it. 

With  regard  to  size,  the  following  measurements  of  the  culmen 
and  wings  of  ten  specimens  will  show  that  no  unportance  can  be 
attached  to  them : — 

Gambia,  a  $  :  culmen  0*6,  0*65;  wing  2*95,  2*6. 

Cassamanse,  d*  $  $  :  culmen  0'65 ;  wing  2*95,  2*65,  2*55. 

Sassa,  (S  ad.  and  probably  <J  juv. :  culmen  0*6,  0*65 ;  wing  2*9» 
2*65. 

Bongerch,  ($  juv. :  culmen  0*6  ;  wing  2*75. 

Lado,  $  iS  :  cuhnen  0*6,  0*55  ;  wing  2*6,  2*4. 

114.  Antbrbftss  TBPBROLiBMA  (Jard.  &  Selby). 
Antkreptes  tephrolama,  Shelley,  Mon.  Sun-birds,  p.  333,  pi.  72. 

fig  2. 

Nob.  24,  27.  d .    Tingasi,  Oct.  1883. 

This  is  another  of  the  species  hitherto  only  known  from  the  west 
coast. 

115.  Antbrbptbs  bypodila  (Fraser). 

Anthreptei  hjfpodila,  Shelley,  Mon.  Sun-birds,  p.  345,  pU  111. 
figs.  1,  2. 

No.  272.  <J.    Lado,  Oct.  23,  1885. 

No.  30.   (J.    Tingasi,  July  15,  1883. 

These  birds  agree  perfectly  with  the  West-African  specimens,  and 
have  no  metallic  green  on  the  outer  webs  of  their  primaries  and 
greater  wing-coverts. 
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116.  COTILE   CINCTA. 

Cotile  eineta,  Heugl.  Orn.  N.O.-Afr.  p.  164 ;  Sharpe,  Cat.  B. 
Brit.  Mus.  X.  p.  101. 

No.  155.    ?  .     Wadelai,  Oct.  7.  1885. 
No.  64.   $  .     Wadelai,  Feb.  9,  1886. 

117.  HiRXJNDO    RUSTICA,  LillTl. 

Hirundo  rustica,  Hartl.   Abhaiidl.  nat.  Ver.  Brem.  vii.   1881, 
p.  109;  Sharpe,  Cat.  B.'Brit.  Mus.  x.  p.  128. 
$.     Lado,  Oct.  30,  1885. 
No.  145.    cJ.     Wadelai,  Sept.  30,  1885. 

118.  Hirundo  smithi,  Leach. 

Hirundo  filifera,  Hengl.  Orn.  N.O.-Afr.  p.  155. 
Hirundo  smithi,  Sharpe,  Cat.  B.  Brit.  Mus.  x.  p.  150. 
Nos.  115,  124.    Wadelai,  Sept.  1885. 

119.  Hirundo  bemirufa,  Suiidev. 

Hirundo  semiru/a  and  H.  pordoni,  Sharpe,  Cat.  B.  Brit.  Mus.  x. 
pp.  167,  168. 

?.  Wadelai,  Oct.  12,  1885. 

Total  length  8'2  inches,  wing  4*8.  H.  semirufa  from  South  Africa 
is  said  to  be  slightly  larger  than  H.  gordoni  from  West  Africa,  but 
I  believe  that  the  distinctness  of  these  races  cannot  be  maintained. 

120.  PSALIDOPROCNE   ALBICEPS,  Sclat. 

Ptalidoprocne  albiceps^  Sclat.  P.  Z.  S.  1864,  p.  108,  pi.  xiv. ; 
Sharpe,  Cat.  B.  Brit.  Mus.  x.  p.  206. 

<J.    Wadelai,  June  28,  1885. 

$.     Wadelai,  July  5,  1885. 

No.  116.   <J  juv.  Wadelai,  Sept.  12,  1885. 

This  is  only  the  second  time  this  interesting  species  has  been  sent 
home.  The  former  specimen,  the  type,  was  received  in  spirits  from 
Uzinza,  where  it  was  procured  by  the  expedition  of  Speke  and 
Grant. 

11.  PICARI^. 

121.  COBMBTORNIS   VEXIIXARIU8  (Gould). 

Cosmetomis  vexiilarius,  Sclat.  Ibis,  1864,  p.  115,  pi.  2 ;  Sharpe, 
Joura.  Linn.  Soc,  Zool.  vii.  18H4,  p.  434. 
Nos.  700,  701.    <J.     Tingasi,  July  2,  1883. 

122.  Dendropicus  lafresnayii,  Malh. 
Dendropicus  la/resnai/ii,  Hargitt,  Ibis,  1883,  p.  425. 
No.  168.    <J.     Tobbo,  May  16,  1883. 

This  species  was  previoubly  known  only  from  the  west  coast. 
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123.  Campotuera  nubica  (Gm.). 

PieuM  tmbicMs,  Hartl.  Abbaadl.  nat.Ver.  Brem.  Tii.  1881,  p.  109  ; 
Pek.  Verb.  Wien,  1882,  p.  510. 

Campothera  nyhica^  Hargitt,  Ibis,  1883»  p.  451. 
No.  148.    $  juT.  Redjaf,  Jan.  17,  1884. 

124.  Campothera  maculosa  (Valenc). 
Campothera  maculosa^  Hargitt,  Ibis,  1883,  p.  475. 
No.  1 1.    ?  .     Tingasi,  July  28,  1883. 

Formerly  only  known  from  tbe  west  coast.  I  have  compared  it 
with  Gold-Coast  specimens  in  tbe  British  Museum  and  find  that  it 
agrees  perfectly. 

125.  IsPTouTA  piCTA  (Bodd.). 

Ispidina picta,  Sbarpe,  Mon.  Alcid.  p.  141,  pi.  61  ;  Pelz.  Verb. 
Wien,  xxxi.  1881,  p.  143;  Hartl.  Abbandl.  nat.  Ver.  Brem.  viii. 
1882,  p.  207  ;  Sbarpe,  Joum.  Linn.  Soc,  Zool.  xvii.  1884,  p.  435. 

No.  119.    $  .     Wadelai,  July  16,  1886. 

126.  LoPHOCEROs  FA8CIATU8  (Shaw). 

Toehu  fasciatus,  Elliot,  Mon.  Bucerot.  pi.  50 ;  Sbarpe,  Journ. 
Linn.  Soc,  Zool.  xvii.  p.  435. 

Lophoeeros  fasciatus,  Shelley,  Ibis,  1888,  p.  59. 
No.  1.    2  .     Tingasi,  Aug.  22,  1883. 
No.  111.    ?.      „       Sept.  13,  1883. 
No.  112.    $.      „        July  16,  1883. 
No.  62.     Kubbi,  July  1881. 

127.  POGONORHTNCHUS    BIDENTATUS  (Shaw). 

PogonorhynchuM  bidentaius,  Marshall,  Mon.  Capit.  p.  1 1,  pi.  6  ; 
Sbarpe,  Journ.  Linn.  Soc,  Zool.  zrii.  1884,  p.  432. 

PogonioM  bidentatus,  Hartl.  Abbandl.  nat.  Ver.  Brem.  yii.  1881, 
p.  112. 

Nob.  69,  70.  <J  ?  .     Umparu,  Feb.  16,  1885. 

128.  PoGONORHTNCHUS   LEUCOCEPHALU8  (Defil.). 

PogonorhynchuB  leucoeephalus^  Marshall,  Mon.  Capit.  p.  15, 
pi.  8 ;  Pek.  Verb.  Wien,  xxxi.  1881,  p.  151  ;  xxxii.  1882,  p.  510; 
Hartl.  Abbandl.  nat.  Ver.  Brem.  viii.  1882,  p.  209. 

Pogonias  leucocephalus^  Hartl.  Abbandl.  nat.  Ver.  Brem.  vii. 
1881,  p.  112. 

No.  352.    $  .     Redjaf,  May  1 1,  1884. 

129.  POGONORHYNCHUS    DIADEM ATUS  (HcUgL). 

Pogonorhynchus  diadematms,  Marshall,  Mon.  Cap.  p.  29,  pi.  14  ; 
Pelz.  Verb.  Wien,  xxxi,  1881,  p.  615 ;  xxxii.  1882,  p.  510. 

Pogonias  diadematut,  Hartl.  Abbandl.  nat.  Ver.  Brem.  yii.  1881, 
p.  112. 

No.  237.   6  .     Lado,  March  3,  1884. 
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130.  POGONOBHTNOHUS  LACRYMOSUS  (Cab.)* 

Trieokma  lacrymoio.  Cab.  J.  f.  O.  1878,  pp.  205,  240. 

Nos.  23,  24.    e.     Wadelai,  July  26,  1885. 

Iris  orange-yellow;  bill  black  ;  legs  slate-colour. 

No.  18.    2  .     Wadelai,  July  22,  1885. 

The  sexes  are  similar  in  plumage>  and  the  black  pearl-shaped 
marks  on  the  sides  of  the  chest  are  equally  well  defined  in  all  the 
specimens. 

131.  Babbatula  chrysocoma  (Temm.). 

Barbatula  chrywcoma^  Marshall,  Mon.  Cap.  p.  121,  pi.  49. 
fig.  2;  Pelz.  Verh.Wien,  xxxi.  1881,  p.  153;  flartl.  Abhandl.  nat. 
Ver.  Brem.  viii.  1882,  p.  209. 

No.  198.    ?.     Kibiro,  Oct.  1886. 

132.  Barbatula  LEUCOLJSM A,  Verr. 

Barbatula  leucolama^  Marshall,  Mon.  Cap.  p.  129,  pi.  51.  fig.  2. 
Nos.  702,  809,  810.  811,  813.     Tomaja,  Aug.  1883. 
Formerly  only  known  from  tbe  west  coast. 

133.  CucuLUs  GUL.ARIS,  Steph. 

Cucnlu8  gularis^  Sliarpe,  P.  Z.  S.  18/3,  p.  583  ;  Hartl.  Abhandl. 
nat.  Ver.  Brem.  yii.  1881,  p.  113;  Sharpe,  Journ.  Linn.  Soc,  Zool. 
xvii.  1884,  p.  432. 

No.  305.    (J.     Lado,  April  10,  1884. 

Iris  yellow ;  bill  orange-yellow  with  the  end  black  ;  gape  orange  ; 
eyelids  and  feet  yellow. 

134.  CUCTJLUS   CLAMOSU8,  Lath. 

CuchIu9  clamosus,  Sharpe,  P.  Z.  S.  1873,  p.  587  ;  Hartl.  Abhandl. 
nat.  Ver.  Brem.  viii.  1882,  p.  210 ;  Sharpe,  Journ.  Liim.  Soc,  Zool. 
xviii.  1884,  p.  432. 

No.  705.   $juT.    Tomaya,  Aug.  7,  1883. 

135.  Chrysococcyx  cupreus  (Bodd.). 
Cjteulus  cupreus,  Sharpe,  P.  Z.  S.  1873,  p.  581. 

Chalcites  cupreus,  Hartl.  Abhandl.  nat.  Ver.  Brem.  Tii.  1881, 
p.  113;  viii.  1882,  p.  221. 

No.  353.   d.     Redjaf,  May  11,  1884. 
No.  369.    $  .    Kiri,  May  24,  1884. 

136.  Pachycoccyx  validus  (Fisch.  &  Eeichen.)- 

CueuluM  validus,  Fisch.  &  Reichen.  J.  f.  0.  1879,  p.  341, 
Muniune. 

Pachycoccyx  validus.  Cab.  J.  f.  O.  1882,  p.  230. 

No.  107,   $.    Tangasi,  Aug.  2,  1883. 

As  I  only  recognized  this  immature  bird  by  the  short  note  on  its 
plumage  given  by  Dr.  Cabanii,  /.c,  it  may  be  useful  to  take  this 
opportunity  of  describing  the  interesting  specimen  before  me. 

Above  blackish  brown  with  a  faint  purple  gloss ;  the  crown,  back 
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of  the  neck,  middle  of  the  rump,  apper  tail-ooTerts,  tome  of  the 
lesser  wing-eoTerts,  all  ot  the  median  and  greater  coyerts  and  the 
qaills  broadly  tipped  with  buffish  white  ;  forehead,  nspe,  and  sides  of 
the  head  almost  white  ;  the  latter  washed  on  the  lores,  cheeks,  and 
ear-coTcrts  with  dusky  grey.  Tail  with  some  five  or  six  obsuletely 
paler  bands,  the  base  of  the  one  near  the  end  well  defined  by  trian- 
gular white  marks  on  the  sides  of  the  feathers,  the  other  bands 
only  indicated  by  smaller  white  marks  confined  to  their  inner 
webs,  base  of  the  tail  white.  Underparts  whitish  buff  shaded 
with  rufous  buff  on  the  sides  of  the  body,  thighs,  and  under  tail- 
coverts,  the  latter  have  two  broad  black  bars  across  them ;  under 
snrlace  of  the  wing-coverts  rufous  buff ;  quills  dusky  brown,  fading 
into  white  towards  the  bases  of  their  inuer  webs,  all  the  quills 
broadly  tipped  with  white.  Total  length  15*2  inches,  culmen  0*9, 
wing  9,  tail  8*3,  tarsus  1. 

There  is  a  nestling  of  thb  species  in  the  British  Museum  labelled 
'*  W.  Africa,  DuChaillu,'*  from  which  I  conclude  that  it  is  a  Central- 
African  species  occasionally  extending  to  the  coast  both  in  the  east 
and  west. 

137.  Indicator  major,  Steph* 

Indicator  major,  Sharpe,  in  Dawson  Rowlev's  Orn.  Miscell.  i. 
p.  204  :  Hartl.  Zool.  Jahrb.  ii.  18H6,  p.  311.  * 

No.  131.    ?.     Wadelai,  Sept.  15,  18S5. 

Iris  umber-brown  ;  bare  skin  on  head  leaden  grey  ;  bill  black ; 
legs  dusky. 

138.  Indicator  emini,  sp.  n.     (Plate  III.) 
No.  675.   d.     Wadelai,  June  23,  1883. 

Bill  slight.  Upper  parts  uniform  dusky  brown,  very  slightly 
shaded  with  olive  on  the  crown  and  back  of  the  neck,  slightly  more 
BO  with  deep  yellow  on  the  back  and  scapulars,  increasing  in  amount 
of  yellow  on  the  rump,  where  a  few  feathers  show  white  ends ;  wings 
dark  brown  ;  the  coverts  shading  into  olive-yellow  on  their  edges, 
the  quills  edged  with  deep  yellow  ;  tail,  four  centre  feathers  entirely 
brown,  remainder  white,  with  the  base  only  of  the  next  pair  to  the 
four  centre  feathers  dusky  brown.  Underparts,  including  the  under 
tail-coverts,  ashy  brown,  fading  into  white  on  the  centre  and  sidea 
of  the  abdomen  behind  the  thighs.  Total  length  4*6  inches,  culmen 
0*3,  wing  2*6,  tail  2*1,  tarsus  0'5. 

In  ita  slight  bill  this  species  approaches  nearest  to  /.  major,  and 
by  that  character  alone  it  may  be  readily  distinguished  from  all  the 
other  known  species  of  Honey-Guides.  It  is  very  distinct  from  any 
other  member  of  the  genus,  and  I  am  pleased  to  be  able  to  name  such 
a  striking  species  after  ita  celebrated  discoverer. 

139.  MusoPHAGA  ROS8A,  Gould. 

Musophaga  roisa,  Sharpe*  Jouru.  Linn.  Soc.,  Zool.  xvii.   1884* 
p.  433;  Schalow,  J.  f.  O.  1886,  p.  14. 
No.  12.  $.    Tingasi,  Aug.  10,  1883. 


44  CAPT.  6.  E.  SHELLEY  ON  BIRDS  [JaO.  \7, 

This  appears  to  be  essentially  an  inland  African  species,  for  it  has 
been  procured  by  Mr.  Bobndorff  at  Semmi  in  Niam-niam,  and  by 
Dr.  Bohm  in  Marungu  on  the  western  side  of  Lake  Tanyanika.  It 
is  also  known  from  the  interior  of  Angola. 

140.  CORYTHAIX  LEUCOLOPHUS,  Hcilgl. 

Corythaiz  ieucolopkus,  Heugl.  Orn.  N.O.-Afr.  p.  703,  pi.  24  ; 
Uartl.  Abhandl.  nat.  Ver.  Brem.  viii.  1882,  p.  210  ;  Sharpe,  Journ. 
Linn.  Soc,  Zool.  vii.  1884,  p.  433  ;  Schalow,  J.  f.  O.  1886,  p.  20. 

No.  828.    2'     Kabajerdi,  Aug.  20,  1883. 

Iris  brown ;  eyelids  pale  blood-red ;  bill  yellow,  with  a  greenish 
base ;  legs  black. 

141.  CORYTHEOLA  CRISTATA  (VieiU.). 

Turacus  giffanieus,  Sharpe,  Journ.  Linn.  Soc,  Zoul.  xvii.  1884, 
p.  433. 

Corytheola  crUtata,  Schalow,  J.  f.  O.  1886,  p.  55. 

Nos.  144,  145,  146,  147.  Ad.     Tingasi,  Sept.  1881. 

Iris  red  ;  bill,  basal  half  yellow,  end  half  red  ;  feet  dusky.  The 
red  has  entirely  faded  from  the  bills. 

142.  EURYSTOMUS  AFER  (Lath.). 

Eurystomus  ^er,  Sharpe,  Ibis,  1871,  p.  274  ;  Hartl.  Abhandl. 
nat.  Ver.  Brem.  vii.  1881,  p.  110;  Pelz.  Verb.  Wien,  xxxi.  l«8l, 
p.  143  ;  xxxii.  1882,  p.  500  ;  Sharpe,  Journ.  Linn.  Soc.,  Zool.  xvii. 
1884,  p.  434. 

No.  110.    ?.     Tingasi,  July  16,  1883. 

in.  PSITTACI. 

143.  PSITTACTJS  ERITHACU8,  LiuU. 

Psittacus  erithacus,  Hartl.  Abhandl.  nat.  Ver.  Brem.  viii.  1882, 
p.  211. 

PsittucuB  rubrovarius,  Rochebrune,  Faun.  Sen^gamb.,  Ois.  p.  84, 
pi.  10. 

No.  158.    $.     Mabode  Land,  June  1884. 

Iris  pale  yellow  ;  bill  black  ;  bare  skin  on  sides  of  head  pearly 
grey. 

This  is  a  peculiar  red  mottled  variety  of  the  Grey  Parrot,  probably 
due  to  some  particular  food  to  which  the  bird  becomes  partial ;  for 
the  irregularity  of  the  red  marking  cannot,  I  maintain,  be  of  specific 
value.  M.  Rochebrune  regards  it  as  a  good  species,  and  applies  to  it 
Brisson's  very  characteristic  name  of  rubrovarius.  He  also  gives  a 
good  figure,  which  exactly  represents  the  specimen  before  me. 

Emin  Pasha  writes  concerning  it  to  the  following  effect : — *•  In 
habits  it  is  said  not  to  differ  from  the  grey  form.  It  was  given  to  me 
by  one  of  the  chiefs  in  Monbuttu,  where  it  is  known  by  the  name 
*  Curingu,*  and  the  common  grey  birds  by  that  of  *  Makue.'  *'  He 
also  gives  some  interesting  notes  on  the  migrations  of  the  Grey 
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Parrot ;  this  species,  to  the  east  of  Lake  Albert  Nyanza,  ranges  to 
about  2°  N.  lat.,  and  to  the  west  of  that  lake  about  a  degree  further 
north,  being  only  met  with  as  a  straggler  in  the  northern  part  of 
Monbuttu.  Captain  Casati  informed  hira  that  in  Unyoro  the  Grey 
Parrot  passed  in  flocks  eastward  from  the  24th  to  the  28th  July, 
1886,  and  repassed  westward  across  the  Lake  from  the  6th  to  the 
12th  of  March,  1887. 

144.  Agapornis  PULLARiA  (Linn.). 

Agapomis  pullaria,  Hartl.  Abhandl.  nat.  Ver.  Brem.  viii.  1882, 
p.  212. 

Nos.  47,  48.     Tingasi,  July  30,  1883. 


IV.  COLUMBiE. 

145.  Treron  calvus  (Temm.). 

Treron  nudirostris,  Hartl.  Abhandl.  nat.  Ver.  Brem.  vii.  1881, 
p.  117. 

5Veiwi  ealvus,  Shelley,  Ibis,  1883,  p.  267  ;  Sharpe,  Joum.  Linn. 
Soc.,  Zool.  zvii.  1884,  p.  436  ;  Hartl.  Zool.  Jahrb.  ii.  1886,  p.  329. 

No.  816.    cf.     Tomaya,  Aug.  14,  1883. 

146.  TURTTJR  SEMITORQUATUS,  Riipp. 

Turtur  8emitorquaius,  Hartl.  Abhandl.  nat.  Ver.  Brem.  fIL  1881, 
p.  117;  Shelley,  Ibis,  1883,  p.  303. 
One  specimen,  without  label. 

V.  ACCIPITRES. 

147.  PoLYBOROiDEs  TYPicus,  Smith. 

Polyboroides  typicus,  Sharpe,  Cat.  B.  Brit.  Mus.  i.  p.  48 ;  id. 
Joum.  Linn.  Soc,  Zool.  xvii.  1884,  p.  437. 

No.  227.   6.     Lado,  Feb.  26,  1886. 

Iris  dusky  brown  ;  bill  horn-blue,  with  the  basal  half  white ;  cere 
and  feet  yellow  ;  skin  round  the  eyes  and  the  lores  rough  and  yellow. 

This  is  an  immature  specimen  in  pale  brown  plumage. 

148.  Circus  jsruginosus  (Linn.). 

Circus  arugifumu,  Heugl.  Orn.  N.O.-Afr.  p.  102  ;  Sharpe,  Cat. 
B.  Brit.  Mus.  i.  p.  69. 

No.  274.   $  .     Lado,  March  19,  1884. 

149.  Melierax  polyzonus  (Riipp.). 

Melierax  polyzonus,  Sharpe,  Cat.  B.  Brit.  Mus.  i.  p.  88 ;  Pelz. 
Vcrh.  Wien,  xxxi.  1881,  pp.  143.  607  ;  xxxii.  1882,  p.  500 ;  Sharpe, 
Journ.  Linn.  Soc.,  Zool.  xvii.  1884,  p.  437. 

No.  277.   6  juT.     Lado,  March  23,  1884. 
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150.  Melisrax  NIGER  (Bonn,  et  Vieill.). 

Melierax  niger,  Sharpe,  Cat.  B.  Brit.  Mas.  i.  p.  91. 
Nisus  niger^  Hartl.  Abhandl.  nat.  Ver.  Brem.  vii.  1881,  p.  116. 
No.  90.    2.     Gondokoro,  Nov   15,1883. 

Iris  scariet ;  cere,  base  of  mandible,  and  feet  cinnabar-red ;  bill 
black. 

151.  CiRCAETUS  CINERASCENS,  Miill. 

Cireaetvs  einerascens,  Heugl.  Orn.  N.O.-Afr.  p.  86,  pi.  3  ;  Sharpe, 
Cat.  B.  Brit.  Mus.  i.  p.  285 ;  Hartl.  Zool.  Jahrb.  ii.  1886,  p.  306. 
No.  82?.    ?.     Kabajeudi,  Aujc.  20,  1883. 
Iris  pale  yellow ;  bill  bluish  yellow ;  base,  cere,  and  legs  yellow. 

152.  BuTASTUR  RUFiPENNis  (Sund.). 

Butastur  rufipennis,  Sharpe,  Cat.  B.  Brit.  Mus.  i.  p.  299 ;  id. 
Journ.  Linn.  Soc,  Zool.  xvii.  1884,  p.  437. 

PoliornU  rufipennis,  Hartl.  Abhandl.  nat.  Ver.  Brem.  viii.  1882, 
p.  213. 

Nos.  269,  270.    <^. 

No.  282.    ?.     Lado,  March  1884. 

No.  118.     Redjaf,  Jan.  8,  1884. 

153.  MiLYUS  MIGRANS  (Bodd.). 

Mihus  atolltis,  Heugl.  Orn.  N.O.-Afr.  p.  98. 
Milvus  korshun^  Sharpe,  Cat.  B.  Brit.  Mus.  i.  p.  322. 
No.  314.   d*.     Lado.  April  1.5,  1884. 

154.  Falco  cuvieri.  Smith. 

Falco  cuvieri,  Sharpe,  Cat.  B.  Brit.  Mus.  i.  p.  400. 
No.  337.   $  .     Lado,  April  22,  18^4. 

155.  Falco  ruficollis.  Swains. 

Falco  ruficolliSf  Sharpe,  Cat.  B.  Brit.  Mus.  i.  p.  404 ;  Hartl. 
Abhandl.  uat.  Ver.  Brem.  vii.  1881,  p.  115,  viii.  1882,  p.  221  ;  Pels. 
Verb.  Wien,  xxxi.  1881,  p.  606,  xxxii.  1882,  p.  499  ;  Sharpe,  Journ. 
Linn.  Soc,  Zool.  xvii.  1884,  p.  438. 

No.  266.    $juv.     Lado,  March  13,  1884. 

L56.  TiNNUNCULUSTiNNUNCULUs  (Linn.). 

Cerchneis  tinnunculus,  Sharpe,  Cat.  B.  Brit.  Mus.  i.  p.  425  ;  id. 
Journ.  Linn.  Soc,  Zool.  xvii.  1884,  p.  438. 

Tinnunculus  alaudarius,  Pelz.  Verb.  Wein,  xxxi.  1881,  pp.  605, 
607,  xxxii.  1882,  p.  500. 

Nos.  961,  962.    d*?.     Redjaf,  Dec.  12,  1883. 

No.  171.   $.    Redjaf,  Jan.  29,  1884. 

157*  TiNNUNCULUs  ALOPEX  (Heugl.). 

Faico  alopex,  Heugl.  Orn.  N.O.-Afr.  p.  41 ;  Hartl.  Abhandl.  nat. 
Ver.  Brem.  vii.  1881,  p.  115. 
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Cereknei9  alopex,  ShtiTpe,  Cat.  B.  Brit.  Mas.  i.  p.  432,  pi.  14. 
%1,  ?. 

No,  952.  Redjaf,  Dec.  2.  1883. 

No.  167.  Redjaf,  Jan.  28,  1884. 

The  male  is  slightly  darker  and  more  strongly  streaked. 

158.  DissoDECTES  ARDE8IACU8  (Bonn.  &  Vieill.). 

Cerehneis  ardesiaca,  Sharpe,  Cat.  B.  Brit.  Mas.  i.  p.  446 ;  id. 
Joum.  Linn.  Soc,  Zool.  xvii.  p.  438. 

Faleo  ardenacuB,  Hartl.  Abhandl.  nat.  Ver.  Brem.  vii.  I88I9 
p.  15;  Pelz.  Verb.  Wien,  xxxi.  1881,  pp.  143,  606. 

No.  290.    $ .     Lado,  April  2,  1884. 

159.  Bubo  cinbrascbns,  Guer. 

Bvho  einerascens,  Sharpe,  Cat.  B.  Brit.  Mas.  ii.  p.  32 ;  Hartl. 
Abhandl.  nat.  Ver.  Brem.  yiii.  1882,  p.  215  ;  Sharpe,  Joam.  Linn. 
Soc.,  Zool.  xvii.  1884,  p.  438. 

No.  172.   ?.     Redjaf,  Jan.  30,  1884. 

Iris  dnsky ;  bill  blackish  ;  feet  beneath  the  feathers  dusk^. 

Compared  with  the  S.-African  B.  mactf/oM<  (Sharpe,  Cat.  ii.  p.  13), 
I  do  not  see  much  difference  in  plumage,  and  do  not  think  much  of 
the  feathering  of  the  toes ;  but  m  B,  maeulosus  the  iris  is  vellow, 
which  apparently  settles  the  question  of  the  difference  in  the  two 
species. 

160.  Scops  capensis.  Smith. 

Seop%  gorca  qfiricana,  Heugl.  Orn.  N.O.-Afr.  p.  117. 

Seops  capetiiis,  Sbarpe,  Cat.  B.  Brit.  Mas.  ii.  p.  52,  pi.  3.  fig.  1. 

Nos.  37,  38.     Wadelai,  Aug.  2,  1885. 

Iris  sulphur-yellow ;  bill  horn-colour ;  feet  dusky. 

This  specimen  certainly  belongs  to  the  S.  eapensii  as  understood 
by  Mr.  Sharpe,  and  those  collected  by  Mr.  Bohndorff  (Sharpe,  Joam. 
lann.  Soc.,  Zool.  xni.  1884,  p.  439)  in  the  Niam-niam  country  to 
S,  giu.  To  say  that  they  are  really  specifically  distinct  requires 
more  research  than  I  have  given  to  the  subject. 

161.  Glaucidium  perlatum  (Vieill.). 

Glaueidium  perlatum^  Sbarpe,  Cat.  B.  Brit.  Mas.  i.  p.  209 ;  id. 
Joum.  Linn.  Soc,  Zool.  xvii.  1884,  p.  439. 

Athene  perlata,  Pelz.  Verb.  Wien,  xxxi.  1881,  p.  143 ;  Hartl. 
Abhandl.  nat.  Verb.  Brem.  yiii.  1882,  p.  215. 

No.  364.  <J.     Kiri,  May  21,  1884. 

b.  $.  [No  locality.]    March  16,  1883. 

162.  Strix  flammea,  Linn. 

Stris  flammea^  Sharpe,  Cat.  B.  Brit.  Mus.  ii.  p.  291 ;  id.  Joum. 
Linn.  Soc.,  Zool.  xvii.  1884,  p.  440. 
No.  63.  Tingasi,  May  1882. 
Small ;  wing  only  9*4  inches,  but  of  the  ordinary  typical  colouring. 
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VI.  PTEROCLETES. 

163.  Pteroclks  tricinctus,  Swains. 

Pt^ocles  tricinctus,  Hartl.  Abhandl.  nat.  Ver.  Brem.  viii.  1882, 
p.  216. 

Nos.  296  299,  306.   d  $ad. ;   cJ  juv.     Lado.  April  1884. 

bkm  round  the  eye  and  feet  yellow,  cf  ad.,  bill  orange;  rfjuv.. 
bill  orange  tipped  with  black;  ?,  bill  dusky  black,  fading  int<; 
orange  at  the  base. 

VII.  GALLIN.E. 

164.  NUMIDA  PTILORUYNCHA,  Licht. 

Numida  ptHorhyncha,  Riipp.  Svst.  Uebers.  p.  102,  pi.  29:  Hartl 
Abhandl.  nat.  Ver.  Brera.  viii.  1882,  p.  116. 
Nos.  114,  115.    ?.     Tingasi,  Aug.  1883. 

165.  Francolinus  icterorhynchus,  Heugl. 
Francolinu9icterorhynchu8,  Heugl.  Orn.  N.O.-Afr.  p.  894,  pi.  29  ; 

Hartl.  Abhandl.  nat.  Ver.  Brem.  vii.  1881,  p.  118. 
No.  113.    d*.     Tingasi,  Aug.  20,  1883. 
No.  131,  134.    S  $.     Tingasi,  Sept.  1881. 
Ins  and  legs  yellow;  bill  yellow,  with  the  culmen  black. 

166.  Francolinus  granti,  Hartl. 

^ancolinus  ffranti,  Hartl.  P.  Z.  S.  1865,  p.  665,  pi.  39.  ^e   1 
^ancohnus  shoanus,  Heugl.  Orn.  N.O.-Afr.  p.  891,  pi.  29.  fi^.'  2. 

Bre'^nffsllfM^^^^^  ""^^^  ^"^^  ''"^^^>'  ^^^-^^-  -^-  '- 

No.  256.    $.     Lado.  March  1884. 

Nos.  298,  303.    d$.     Lado,  April  1884. 

Ins  brown  ;  legs  blood-red  ;  bill  blackish. 

VIII.  GRALLATORES. 

167.  Platalea  TENuiRosTRis,  Temm 

No.  262.    cfjuv.     Lado,  March  12,  1884. 

168.  Otis  melanogaster,  Rupp. 

Otis  melanogaster,  Heugl.  Orn.  N.O.-Afr.  p  951 
No.  375.    ?.     Redjaf,  June2,  1884. 

169.  (Edicnemus  senegalensis.  Swains. 

(Edicnemus  inornatus,  Heugl.  Om.  N.O.-Afr.  p.  989  •  Hartl   Ah 
haudl  nat.  Ver.   Brem.  Tii.  1881,  p.  120  •  Pdz  Verb  'wLn  ' 

1881,  p.  616.  ^  •  ^^^^'  ^'•"'  "»>• 

No.  268.    ?.     Lado,  March  15,  1884. 


1888.]  FROM  EQUATORIAL  AFRICA.  49 

170.  (Edicnemus  affinis,  Riipp. 
(Edienemus  affinis,  Heugl.  Orn.  N.O.-Afr.  p.  990. 
No.  310.   ?.    April  14,  1884. 

171.  HOPLOPTERXJS  SPINOSUS  (LillD.). 

Hoplopterus  spinosus,  Sharpe,  Journ.  Linn.  Soc.,  Zool. x?iL  p.  44 1  ; 
Haiti.  ZooL  Jahrb.  ii.  188G,  p.  332. 
No.  862.   $ .     Lado,  Oct  5,  1883. 

172.  ^GIALITIS  TRICOLLARIS  (Vieill.). 

Charadrius  iricoUaris,  Heugl.  Orn.  N.O.-Afr.  p.  1027,  pi.  34. 
fig.  5. 

Nos.  174,  182.    d  ?.     Kibiro,  June  1886. 

173.  -^GiALiTis  MINOR  (Meyer  &  Wolf). 
Charadius/iuviatilis,  Heugl.  Orn.  N.O.-Afr.  p.  1029 ;  Pelz.  Verh. 

Wen,  1881,  p.  155. 

No.  297.   6 .    Lado,  April  8,  1884. 

174.  .£oiALiTi8  PECXJARius  (Temm.). 

Ckaradrius  peeuarius,  Heugl.  Orn.  N.O.-Afr.  p.  1033,  pi.  34. 
fig.  7. 

Nos.  296,  297.   c^  $.     Kibiro,  June  1886. 

175.  .^GIALITIS  A8IATICUS  (Pall.). 

Charadrius  damartnsis,  Heugl.  Orn.  N.O.-Afr.  p.  1018. 
Eudromias  asiaticus,  Pelz.  Verh.  Wien,  1881,  p.  155. 
Nob.  284,  285.   d.     Lado,  March  30,  1884. 

176.  Glarsola  emini,  sp.  n. 

$.  Lado,  Oct.  18,  1884.  Iris  umber-brown;  culmen  and  end 
of  bill  black,  base  of  bill  and  legs  vermilioo. 

This  species  is  closely  allied  to  Q.  megapoda^  Gray,  and  G.  nvchalis. 
Gray.  From  the  former  it  differs  in  baying  the  nuchal  collar  white 
instead  of  chestnut-buiT,  from  the  latter  in  being  much  larger  and 
in  not  having  any  white  on  the  outer  webs  of  the  secondaries. 

G.  emini:  total  length  7*9  inches,  wing  6*1,  tail  2*8,  tarsus  0*8. 

G,  nuchalis :  total  length  5*6  inches,  wing  5*5,  tail  2*4,  tarsus  0*8. 

I  have  compared  the  specimen  from  Lado  with  three  adults  and 
an  immature  of  O.  megapoda  and  with  the  type  of  G.  nuchalis. 

177.  Ck>RTTH17RA  CINNAMOMEA  (LeSS.). 

Corythura  cinnamomea,  Sharpe,  Journ.  Linn.  Soc.,  Zool.  xvii.  1884, 
p.  441. 

No.  710.    Tingasi,  July  3,  1883. 
Pmoc.  Zool.  Soc— 1888,  No.  IV.  4 
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IX.  NATATORES. 

178.  Plotus  lkvaillanti,  Licht 

Phtus  levaiUanti,  Heugl.  Orn.  N.O.-Afr.  p.  1475 ;  Pelz.  Verb. 
Wien,  xxxi.  1881,  pp.  606,  618. 

No.  844.   $ .    Lado,  Sept  29,  1883. 

179.  QUERQUEDULA  HARTLAUBI,  CaSS. 

Querguedula  hartlaubi,  Oust.  Bull.  N.  Arch.  Mus.  Paris,  1879, 

pi.  6. 

No.  4.   e.    Tingasi,  July  20,  1883.  .    ,      „ 

Iris  yellowish  brown ;  bill  black,  with  a  broad  subtermmal  yeUow 

band ;  legs  brown. 


3.  Report  on  a  Collection  of  Reptiles  and  Batrachians  sent 
by  Emin  Pasha  from  Monbuttu,  Upper  Congo*  By 
Dr.  A.  GuNTHER,  P.R.S. 

[Eeoeived  January  10, 1888.] 
The  specimens,  27  in  number,  belong  to  the  following  species : — 

TORTOISES. 
K  Pblomedusa  subrufa,  Lac. 

LIZARDS. 

2.  Varanus  niloticus,  L, — Two  young  specimens. 

3.  Hemidactylus  brookii.  Gray. 

4.  Lygodacttlus  gutturalis,  Bocage. 

5.  CHAMJUiEON  6BNEGALEN8I6,  var.  UEViGATA,  Gray. — ^Three 
specimens.  Although  I  adopt  Mr.  Boulenger's  view  that  C  Itevigatua 
of  Gray  should  not  be  specifically  distinguished  from  O,  senegalensis^ 
still  the  former  may  be  readily  recognized  by  its  conspicuously  finer 
granulation  of  the  skin,  and  especially  the  smaller  size  of  the  scntella 
of  the  side  of  the  head.  The  type  of  C  Uevigaius  came  from  the 
Soudan  ;  and  the  three  specimens  sent  by  Emin  Pasha  agree  in  the 
characters  mentioned  with  this  geographically  not  very  remote  form 
of  ChamsBleon. 

SNAKES. 

6.  Typhlops  escbricbtii,  Scbleg. — Three  specimens. 

7.  Typhlops  liberiensis.  Hallow. — ^Two  specimens. 


1888.]  FHOM  EaUA*rORlAL  AmrCA.  51 

8.  NsusTSROPHis  ATRATVS,  Ptrs.  (1877). — This  example 
possesses  one  aiiteoctilar  only.  The  species  is  new  to  the  collection 
of  the  British  Musentn. 

9.  Ahaetxjlla  EMiNt,  sp.  A. — Yeutral  shields  without  keels,  151 ; 
anal  bifid  ;  upper  labials  9»  the  4th»  5thy  and  6th  entering  the  orbit ; 
1  anteocular,  2  |>ostoculars ;  6  of  the  lower  labials  are  in  contact 
with  the  chin-«hields ;  loreal  not  twice  as  long  as  broad  ;  temporal 
shields  1+2;  scales  smooth,  in  15  rows.  Head  of  moderate  size* 
not  elongate  or  depressed  ;  body  and  tail  moderately  slender. 
Uniform  green  ;  skin  between  the  scales  black,  each  scale  with  a 
white  spot  on  the  basal  half  of  its  outer  margin.  The  specimen 
measures  29  inches,  the  head  being  i,  and  the  tail  10  long. 

10.  Dasypsltis  scabra,  L, 

11.  PsAMMOPBia  B1BILAN8,  L. — Thtec  specimcns^ 

12.  Atractabpib  iRRE6ULARia»  Reinh. — This  species  has  inrari- 
ably  the  subcaudals  divided  into  '^scutella"< — a  tern  which  evidently 
has  been  misunderstood  by  Peters,  who  persisted  in  applying  it  to 
undivided  subcaudal  shields,  properly  "scuta^"  Peters  using  the  term 
of  squama  for  the  former*  A  renewed  study  of  the  species  of  this 
genus  has  also  shown  me  that  the  doubts  which  Peters  cast  upon  them 
can  only  have  arisen  from  the  incomplete  materials  at  his  disposal. 

13.  AtRACTAspis  ATERRiMA,  Gthr. — The  specimen  is  very  much 
^  shrunk  and  possesses  299  ventral  shields,  the  type  having  274. 

FftOGS. 

14.  Rana  occiPiTALtt,  Gthr. 

16.  Rana  mascareniensis^  D.  B. — Two  specimens. 

16.  BuFO  regularis,  Reuss.— Two  specimens. 

17.  Raffia  cinctiventris.  Cope. 

Of  these  17  Reptiles  and  Frogs,  9  are  almost  generally  distributed 
over  the  African  Region ;  of  the  remainder  7  are  known  from  tarious 
parts  of  West  Africa,  whilst  not  a  single  species  known  to  be  peculiar 
to  East  Africa  is  included  in  this  collection.  Although  it  misht 
thus  appear  that  the  Reptilian  Fauna  of  the  Upper  Congo  is  father 
West^African  than  East-African  in  iu  character,  we  must  not  lose 
nght  ol'  the  fact  that  many  species  extend  right  across  from  the  West 
to  the  East  Coast,  and  that  if  in  the  end  the  Eastern  and  Western 
Reptilian  Faunas  should  prove  to  be  sufficiently  distinct  to  call  for 
the  esUblishment  of  two  or  more  separate  too^geographical  districts^ 
our  knowledge  of  the  Reptiles  of  the  central  parts  is  at  present  much 
too  fragmentary  to  assist  in  fixing  the  boundary  line  oetween  such 
districts. 
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4.  On  the  Shells  of  the  Albert  Nyauza^  Central  Africa^ 
obtained  by  Dr.  Emin  Pasha.     By  Edgar  A.  Smith. 

[BeoeiTed  December  5, 1887.] 

Among  the  valuable  collections  of  Natural  History  recently  received 
from  Dr.  Emin  Pasha  are  a  few  shells  which  he  collected  in  the 
Albert  Nyanza,  probably  from  the  eastern  side  of  the  Lake. 

They  are  referable  to ; — 

1.  Melania  tuberculata,  Muller. 

2.  Melania  lirieineta,  n.  sp. 

3.  Paludina  unicolor,  var. 

4.  Bythinia  alberti,  n.  sp. 

5.  Planorbu  stanleyi,  n.  sp. 

It  is  not  surprising  that  three  out  of  these  five  species  should  be 
undescribed,  as,  with  one  exception,  no  collections  of  shells  have  ever 
reached  this  country  from  this  particular  region. 

In  1866  Mr.  Henry  Adams  gave  a  list,  in  the  'Proceedings*  of 
this  Society  (p.  375),  of  a  collection  of  shells  made  in  Central  Africa 
by  Sir  Samuel  Baker,  the  discoverer  of  the  lake.  I  am  informed 
by  that  gentleman  that  all  the  shells  mentioned  by  Mr.  Adams, 
and  which  he  has  presented  to  the  British  Museum,  came  from  the 
Albert  Nyanza. 

Through  the  kindness  of  the  Rev.  Horace  Waller  I  have  had  the 
opportumty  of  examining  a  series  of  shells  from  the  same  locality, 
which  he  also  received  from  Dr.  Emin.  Among  them  are  examples 
of  two  new  species,  a  Cleopatra  and  a  Bythinia,  which  are  not  repre- 
sented in  the  two  other  collections. 

Altogether  fifteen  species  are  now  known  from  this  particular 
lake,  and  of  these  seven  appear  at  present  to  be  peculiar  to  it.  The 
remaining  eight  have  all  been  recorded  from  different  parts  of  the 
Nile,  and  one  species,  Melania  tuberculata,  is  also  known  from 
three  of  the  other  large  Central  African  lakes,  namely  Nyassa, 
Tanganyika,  and  Victoria  Nyanza.  The  Planorbis  tucUtnieits  also 
occurs  in  Lake  Tanganyika. 

The  following  is  a  complete  list  of  the  known  species  from  the 
Albert  Nyanza. 

1.  Melania  tuberculata,  Miiller* 

A  larse  series  of  this  remarkably  distributed  species  has  been  sent 
by  Dr.  Emin  Pasha.  A  dark  purplish  brown  or  black  is  the  pre- 
vailing tint  of  most  of  the  specimens,  with  only  slight  indications  of 
the  spotting  which  is  characteristic  of  the  species.  Some  of  the 
examples,  however,  possess  the  usual  style  of  colouring,  being  pale 
olive  or  dirty  white  and  dotted  and  spotted  with  red. 

2.  Melania  liricincta,  n.  sp. 

Testa  elongata,  turriia,  sub  epidermide  nigro-fuaca  aUnda  ;  anfract%u 
persistentes  5,  parum  convexi^  interdum  infeme  leviter  tumidi. 
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liris  8piraUbus  2-3  circa  partem  inferiorem  instructi,  suiura  tub- 
pro/knda,  obliqua  sejuncti;  uftimus  circa  medium  et  basim  liris 
paucis  cinctus ;  apertura  pyri/ormtM,  intus  carulescens ;  peris- 
toma tenue,  marginibus  callo  tenui  Junctis,  Longit.  anfractuum 
quinque  26,  diam.  9^  millim. ;  apertura  9^  longa,  5|  lata. 

Fig.  1. 


Afelania  liricincta. 

On  removing  the  thickish  epidermis  the  shell  has  a  dirty  whitish 
appearance.  The  spiral  ridges  are  usually  rather  strong  and  vary 
in  number  to  some  extent.  Two  specimens  haye  four  round  the 
middle  part  of  the  body-whorl  and  four  at  the  base,  the  two  sets 
being  separated  by  a  smooth  blank  space.  Two  or  three  of  the 
upper  series  usually  revolve  up  the  spire  upon  the  lower  portion  of 
the  upper  whorls. 

if.  victoriiBy  Dohm,  from  the  Victoria  Falls,  Zambesi  River,  is  an 
allied  form. 

3.  Ampullaria  wernei. 

Amp.  wemei,  Pbilippi,  Conch.-Cab.  ed.  2,  p.  19,  pi.  5.  f*  4, 
pi.  1 7.  f.  2  ;  Martens,  Novit.  Conch,  vol.  iv.  p.  22,  pi.  1 14.  figs.  1-5. 

Lanistes,  sp.?,  H.  Adams,  Proc.  Zool.  Soc.  1866,  p.  376. 

Hab.  White  Nile  (PAtVtp/n)  ;  Gazelle  River  (v.  Martens)  ;  Albert 
Nyanza  (Baker). 

The  two  young  shells  referred  to  the  genus  Lanistes  by  Adams 
appear  to  be  the  early  stages  of  this  species. 

4.  Paludina  unicolor,  var. 

There  are  in  the  British  Museum  twelve  specimens  from  the 
Albert  Nyanza,  received  from  the  late  Greneral  Gordon  and  Sir 
Samuel  Baker,  which  are  precisely  similar  to  those  just  obtained  from 
Emin  Pasha.  They  may  be  regarded  as  a  well-marked  variety  of 
P.  tmicolor,  OUver,  although  di&ring  considerably  in  outline  from  the 
typical  form.  They  appear  to  be  smaller  and  narrower ;  the  whorls  are 
more  rounded  and  without  any  indication  of  angulation  at  the  upper 
parts,  and  exhibit  more  spiral  striation.  The  colour  seems  to  vary 
considerably :  some  are  entirely  of  a  pale  rosy  tint ;  others  are  nearly 
white  ;  one  or  two  specimens  belonging  to  Mr.  Waller  are  of  a  pur- 
plish-brown colour,  a  few  are  olive-yellow,  and  the  majority  exhibit 
a  more  or  less  distinct  pale  zone  at  the  periphery,  which  sometimes 
has  a  dark  band  below  it. 
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5.  Clbopatra  vMiNi,  n.  sp. 

T^esta  ovato-acuminata,  anguste  tmhUicata,  mediocriter  tenuis, 
sordide  albida,  lutea  vel  purpureo-Jusca,  interdum  rufo  bi-  vel 
trizonata ;  anfraetus  7--8,  supeme  deelwiter  tahulati,  angulaii, 
carinU  duobus  iiutructi,  Hneis  incremenii  parum  obliquis,  dUHncte 
striati;  apertura  ovalis,  parva,  longit.  totius  |  haud  iequaiu  ; 
peristoma  tenue,  margine  columellari  leviter  expanso  et  reflexo, 
Longit,  11^  millim,,  diam,  6  ;  apertura  5  longa,  3i  lata. 

Fig.  2. 


Cleopatra  emirU, 

Tbb  pretty  species  is  remarkable  for  the  angulation  and  cari* 
nation  of  the  whorls.  In  five  of  the  specimens  at  hand  there  are  two 
keels  upon  tbe  whorls,  whereof  the  upper  and  rather  stronger  one  is 
at  the  angle,  the  other  being  around  the  middle  of  the  last  Tolntion 
and  revolviog  up  the  spire  just  above  the  sutural  line.  In  one 
example  there  is  a  third  slight  lira  or  keel  upon  the  upper  part  of 
the  whorl  between  the  suture  and  the  angle ;  and  in  another  specimen 
the  peripherial  carina  has  become  obsolete  upon  the  body-whorl  and 
is  represented  by  a  colour-band.  C  bulimoides,  Olivier,  if  keeled 
and  angulated,  would  closely  resemble  this  species.  The  operculum 
in  both  species  is  the  same.^  It  iji  spiral  at  first  with  a  raised  edge, 
and  increases  afterwards  conceotricaUy. 

Three  specimens  of  this  species  have  been  liberajiy  presented  to 
tke  Museum  by  the  Rev^  H«  Waller. 

6.  Bytqinia  albsrti,  n.  sp. 

Testa parvaysubgtobosa,  brevis,  angusteumbiUcatayOlba^epidermide 

tenui  lutescente  induta  ;  anfraetus  4,  perconvexi,  lineis  incrementi 

striati,  ultimus  baud  elongatus;  apertura  subwiagma,  fere  ovalis, 

longit.  totius  i  paulo  svperans;  peristoma  continuum,   leviter 

incrassatum^  margine  columeUari  anguste  reflexo,    Loagii.  4  9 

diam.  maj.fere  4  millim. 

The  chief  distinguishing  features  of  this  little  species  are  its  short 

stumpy  growth  and  the  narrow  umbiKcus.     Of  the  known  Africaa 

species,  B.  badiella,  received  by  the  British  Museum  from  Parreyss 

with  the  locality  *'  Egypt,"  is  the  nearest  ally  of  the  present  form. 

It  is,  however,  of  a  somewhat  different  shape,  has  a  smaller  aperture, 

and  is  more  narrowly  perforate. 

7.  Bythinia  walleri,  n.  sp. 

Testa  parva,  albido-pellucida^  nitida,  perforata  ,*  anfraetus  4^-5,^ 
perconvexi,  striis  incrementi  tenuissimis  scu^  ;  apertura  rotmnde 
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offata»  longit,  tothu  \  kaud  aquam ;  periiioma  iemte^  eonii' 
miaf m,  marginilnu  extend  et  boMoli  ievissime  expantia,  Longii*  5 
wdUim.,  diam.  3  ;  apertnra  2|  X  2. 


Bytkinia  waUeri, 

This  is  rery  different  in  form  from  B,  aiberti,  hating  a  nrach 
higher  spire  and  smaller  aperture.  The  single  specimen  is  at  present 
in  the  possession  of  the  Rev.  H.  Waller. 

8.  PlaNORRIS  SUDANICT78. 

PI.  9udameu8t  t.  Martens,  Mai.  Blat.  1870,  rol.  xvii.  p.  35  ;  1874, 
p.  4 1  ;  PfeiflTer,  Novit.  Conch,  vol.  iv.  p.  23,  pi.  1 14.  f.  6-9  ;  Smith, 
Proc.  Zool.  Soc.  1880,  p.  349. 

Hab.  White  Nile  (Consul  Peiherick  in  Brit.  Mas.);  Gazelle 
RiTcr  (Bahr-el-Ghasal)  (».  Martens)  ;  Albert  Nyanza  (Baker  and 
Emin};  Twagtmyika.  (Smith)^ 

It  is  interesting  to  note  the  distribution  of  this  species  as  dimly 
indicating  a  connection  between  the  two  lakes>  which  at  present  is 
but  a  matter  of  conjecture. 

9.  Planorbis  stanleyi,  n.  sp. 

Testa  mediocriier  depressa,  utrinque  subaqualiter  concavat  nittda, 

oblique  striata,  vix  semipellucida,  cornea,  inf erne  pallida  ;  anfrao 

tus  4,  celeriter  accrescentes^  rotundati,  ultimus  magnus,  antice 

paulo   inflatus,  sutura  profunda  sejunctua  ;    apertura  magna^ 

ohliquot  plerumque  supra  sn/r.  penultimum  elevata ;  perist.  tenue, 

marginibus  callo  tenui  junctie^  columellari  leviter  incrassato  et 

refiexo.     Diam.  9^  alt.  A\  ;  apertura  4^  longa.  Si  millim.  lata. 

This  species  is  remarkable  for  the  rapid  enlargement  of  the  last 

Tfhorl,  which  ends  in  a  very  open  aperture  and  usually  is  produced 

above  the  penultimate  whorl ;  in  some  specimens,  however,  it  descends 

somewhat. 

10.  CORBICULA  RADIATA,  Philippi. 

Cyrena  radiata  (Parreyss,  MS.),  Philippi,  Abbild.  vol.  iL  p.  79>^ 
pi.  1.  f.  8. 

Hab.  White  Nile  (Bahr-el-Abiad)  (Philippi);  Albert  Nyanza 
{Baker  and  Emin)  ;  Lake  Nyassa  (Smith,  P.  Z.  S.  1877  p.  718). 

1 1.  CORBICULA  FU8ILLA,  PhlKppi. 

Cyrena  pusiUa  (Parreyss,  MS.),  Philippi,  Ahbild.  vol.  ii.  p.  78, 
pi.  1.  f.  7. 

Hab.  Upper  part  of  the  Nile  (Philippi) ;  Syene  or  Assouan  on  the 
Nile  (Parreyss  in  Brit.  Mus.). 
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12.  Unio  agyptiacus»  CailUud. 

Hab.  Various  parts  of  the  Nile ;  Albert  Njanza  (Baher), 

13.  Unio  caillaudi,  F^russac. 
ffab.  Same  as  preceding. 

14.  Unio  bakeri. 

Unio  bakeri,  H.  Adams,  Proc.  Zool.  Soc.  1866,  p.  376. 

Hab.  Albert  Nyanza  {Baker  and  Emin). 

Only  one  fresh  and  two  dead  valves  without  the  epidermis  were 
obtained  by  Sir  Samuel  Baker.  Five  odd  valves,  which  have  been 
presented  by  Mr.  Waller  to  the  Museum  and  are  in  good  condition, 
show  that  this  species,  like  most  others  of  the  genus,  is  very  variable 
in  form,  and  that  the  extent  and  coarseness  of  the  zigzag  wrinkling  of 
the  surface  is  very  inconstant.  A  number  of  so-called  species  of  Unio 
described  by  Bourguignat  ^  from  the  Victoria  Nyanza  approach  very 
closely  to  U,  bakeri,  and  indeed  I  should  be  surprised  if  several  of 
them  on  comparison  might  not  satisfactorily  be  classed  with  it. 

15.  Unio  acuminatus. 

Unio  aeuminaius,  H.  Adams,  Proc.  Zool.  Soc.  1866,  p*  376. 

The  two  valves  collected  by  Sir  S.  Baker  are  all  that  is  known  of 
this  species.  It  b  of  a  more  slender  form  than  the  preceding,  and 
has  down  the  posterior  dorsal  area  two  subparallel  shallow  grooves 
or  impressed  rays  with  a  raised  space  between  them.  This  feature 
is  represented  in  U.  bakeri  by  two  divergent  colour-rays  in  the  same 
party  but  rather  more  remote  from  one  another. 


5.  On  the  Lepidoptera  received  from  Dr.  Emin  Pasha. 
By  Arthur  G.  Butler,  F.L.S.,  F.Z.S.,  &c. 

[Beoeived  December  5, 1887.] 

The  Lepidoptera  received  from  Dr.  Emin  Pasha  are  referable  to 
no  less  than  156  species,  of  which  thirteen  Butterflies  and  two 
Moths  are  new  to  science ;  one  or  two  of  these  are  extremely  variable 
and,  had  the  extremes  only  been  obtained,  might  fairly  have  been 
Regarded  as  distinct  species. 

The  collection  contains  a  combination  of  South-western  and 
North-eastern  forms,  by  far  the  greater  number,  especially  of  those 
obtained  at  Wadelai  in  1887»  being  identical  with  Abyssmian 
species;  a  few  more  southerly  forms,  identical  with  species  from 
Kilma-njaro,  crop  up  here  and  there,  such  as  Junonia  infracta, 
Teracolus  auriffineus,  and  others. 

^  Moll.  fluv.  du  Nyanm  Ouk^r^w^  (Victoria  Nyanxa),  Paris,  1883^  pp.  3-15. 
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RHOPALOCERA. 
Nymphalida. 

EuPUEINiB. 

1.  LiMNAB  CHRY81PPUS. 

Papilio  ckry8ippu9y  Linn.  Mus.  Lnd.  Ulr.  p.  263  (1764). 

e  $ .  Kangasi,  7th  and  20th  July ;  $ .  FiSda,  26th  Noyember, 
1885,  Stazione  Gadda,  20th  February,  1886  ;  6  2'  Monbuttu, 
July  and  August  (1886?);  Wadelai,  12th  January,  5th  and  Uth 
March,  1887. 

From  this  form  to  its  yariety  L.  alcippoides  there  is  a  perfect  tran- 
sitional series  commencing  with  a  mere  whitening  of  the  median 
branches  of  the  secondaries  and  gradually  increasing  to  a  well-defined 
white  patch. 

Var.  ALCippoiDEs,  Moore,  P.  Z.  S.  1883,  p.  238,  pi.  xzxi.  Gg,  1. 

6  $.  Kangasi,  17th  and  25th  July  and  21st  Noyember,  1883  ; 
S  .  Stazione  Gadda,  7th  May,  1884  ;  c^  $  .  FiSda,  23rd  Noyember, 
1885  ;  Monbuttu,  July  and  August ;  TVadelai,  12th  and  13th  Jan- 
uary, 1887. 

This  is  also  linked  by  intermediate  steps  to  L.  alcippus  :  the  latter 
therefore,  though  a  good  constant  species  on  the  West  Coast  from 
Sierra  Leone  northwards,  can  here,  as  at  Aden,  be  only  regarded  as 
a  Tariety  of  L,  chrysippus. 

Var.  ALCIPPUS,  Cramer,  Pap.  Exot.  ii.  pi.  cxxyii.  E,  F  (1779). 

e  $.  Tobbo,  21st  May ;  Kangasi,  14lh,  Uth,  20th,  22nd,  25th, 
and  27th  July  ;  12th  and  17th  October;  14th,  18th,  and  21st  No- 
yember; Stazione  Bauri,  September  1883;  Stazione  Gadda,  26th 
January,  1884;  FiSda,  1st  Noyember,  1885;  TVadelai,  13th  and 
27th  January,  1887;  Monbuttu  in  July  and  August. 

2.  LiMNAS  &LU6II. 

Limnas  klugii,  Butler,  P.  Z.  S.  1885,  p.  758.  n.  2. 

$ .  Fdda,  17th  and  23rd  Noyember,  1885. 

Three  examples  of  this  species  were  obtained  at  F6da;  none 
elsewhere.  No  intermediates  tending  to  link  it  to  L,  chtysippus  exist 
in  the  collection,  so  that  probably  it  does  not  interbreed  with  the 
latter  in  any  of  the  localities  yisited. 

3.  TiRUMALA  PETIVERANA. 

Danais  limniace,  yar.  petiverana,  Doubleday  and  Hewitson,  Gen. 
Dium.  Lep.  p.  93,  pi.  12.  fig.  1  (1847). 

Stazione  Bauri,  September  1883 ;  Kangasi,  27th  July  and  14th 
Noyember,  1883  ;  Monbuttu,  in  July  and  August. 

This  is  a  common  South-western  form. 

4.  Amauris  hyalites. 

Amauris  hyalites^  Butler,  Cist.  Ent.  i.  p.  209  (1874). 
d  ?.  Kangasi,  17th  and  27th  July,  1883. 
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Originally  described  from  a  spedmea  taken  at  Ambriz  by  the 
late  Mr.  Monteiro. 

Satyrina. 

5.  Onophodbb  diyersa. 

GnophodtM  diversa,  Butler^  Ana.  &  Mag.  Nat.  Hist  aer.  S»  vol.  v. 
p.  333  (1880). 

FiSda,  28th  October  aud  lOth  November,  1885. 
Smaller  than  Natal  specimens,  but  otherwise  identical* 

6.  MkLANITIS  80LANDRA,  Tar. 

Papilio  Bolandra,  Fabricius,  Syst.  Ent.  p.  500.  ».  244  (1775). 

? .  Stazione  Bauri,  July  1883  ;    <J.  F6da,  23rd  October,  1885. 

This  is  the  Congo  type  of  the  species  ;  whether  it  is  distinct  from 
the  Af.  he/ena  of  West  wood  or  even  from  tlie  true  Af.  leda  of  Linnaeus 
can  only  be  shown  by  careful  breeding ;  that  it  ia  distinct  from  my 
M.  deierminata  (the  Af.  Ma  of  ludian  authors)  may  be  safely  takcR 
for  granted,  since  the  red-brown,  rufous,  and  russet  types  do  not 
occur  in  India. 

It  is  true  that  in  1867,  as  Mr.  Trimen  says,  I  communicated  a 
paper  to  the  *  Annals  and  Magazine  of  Natural  History,'  in  which  I 
described  the  whole  of  tlie  olive-brown  and  rufous  types,  all  the 
simple-winged  and  falcated  types,  all  the  ocellated  and  non-ocellated 
types  as  rarieties  of  M.  leda ;  but  I  must  confess  that  after  the 
lapse  of  20  years  I  feel  considerable  doubt  as  to  the  correctness  of 
my  then  untrained  opimon  ;  as  a  matter  of  fact,  nobody  has  condo- 
siTflv  proved  the  identity  or  non-identity  of  the  many  named  types 
which  have  been  associated  under  the  name  of  M.  leda.  Thb  being 
the  case  I  prefer,  when  namiyg  a  collection,  to  quote  the  description 
or  figure  which  fits  the  specimens  before  me,  thoueh  at  the  sam* 
time  I  abstain  from  adding  to  the  series  of  names  which  may  hare 
to  be  abolished. 

7*  Mycaljesis  injusta. 

Mticm!esis  itfjusta^  Wallengren,  Lep.  Rhop.  Caffr.  p.  33.  n.  1 
(1857). 

FtSda,  22nd  and  23rd  October,  1885 ;  Monbnttn,  July  and  August. 

8.  Mtcao^sis  KrsiRCS. 

MycaUsi9  eutirms^  Hopffer,  Ber.  Yerh.  Ak.  BerL  1855.  p.  641. 
n.  13. 

d-  Tobbo,  2l$t  May,  1883. 

9.  Mycalcsis  cafpra. 

3iyc0ue*i$  cmfra,  TTallengren,  Lep.  Rhop.  Caffr.  p.  34.  n.  2 
(1S57). 

Kangasi.  2end  Jmly,  1S83  ;  Foda,  26th  November,  1SS5. 

The  three  preceding  fera»  have  been  regarded  as  variedes  of  one 
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speciet,  but  the  argoineiits  brought  forward  in  farour  of  their  identity 
are  not  coDcluaive.  Mr.  Trimen  regards  all  three  as  varieties  of 
M.  Mafitxa^  and  adduces  the  fact  tbat  Hopffer  himself  marked  his 
M.  eutirui  as  synonymous  with  M,  safiiza^  as  conclusife  eTidence  ; 
unfortunately  naturalists  are  but  human,  and  it  is  astonishing  what  a 
difference  abundant  material  will  make  in  a  man's  views  as  to  the 
distinctness  of  species. 

10.  Samanta  perspicua. 

MycaletU  perspieua,  Trimen,  Trans.  Ent.  Soc.  London,   1873, 
p.  104,  pi.  1.  fig.  3. 
Tobbo,  21st  May,  1883. 

11.  Ypthima  pupillaris,  sp.  n. 

Allied  to  T.  doleta  ;  smoky  brown  ;  wings  above  with  pale  external 
borders  bounded  internally  by  a  darker  stripe  and  traversed  by 
two  slender  marginal  lines  ;  primaries  with  a  large  oval  bipupillated 
ocellus,  with  blue  pupils  and  yellow  (dead-golden)  iris,  beyond  the 
cell ;  secondaries  with  a  smaller  unipupillated  ocellus  on  first  median 
interspace  and  a  very  small  double  ocellus  near  anal  angle :  Under 
surface  apparently  similarly  coloured  but  greyer,  but  actually  (when 
seen  through  a  tens)  sandy  brown,  densely  striated  with  dark  olive- 
brown,  with  a  stripe  towards  outer  margin  and  a  submarginal  line 
dark  brown  ;  a  marginal  black  line  ;  fringe  tipped  with  dark  brown ; 
ocellus  of  primaries  rather  brighter  than  above :  secondaries  with 
three  ocelli,  the  first  subcostal  near  apex ;  the  second  and  third  small, 
rounded,  answering  to  those  of  the  upper  surface,  but  more  equal  in 
sixe  and  shape ;  the  subanal  ocellus,  however,  is  bipupillated.  Ex- 
panse of  wings.  ($  38  millim.,  $  36  millim. 

$.  "On  the  River  Dangu,"  14th  June;  d.  »  Ganyese  Tamba 
(SandelX"  15th  Jane,  1883. 

The  female  is  a  l^tle  paler  and  greyer  than  the  male. 

12.  Ypthima  simplicia. 

Tpihima  nmplicia^  Butler,  Ana.  &  Mag.  Nat.  Hist.  4th  ser.  vol. 
xviii.  p,  481  (1876). 
Wadelai,  30th  Julv,  1885  ;  9th  April,  1887. 
Originally  received  from  Abyssinia. 

13.  Ypthima  ftonia. 

Ypthima  itonia,  Hewitson,  Trans.  Ent.  Soc.  ser.  3,  vol.  ii.  p.  287. 
n.  11,  pi.  18.  fig.  13(1865). 

Kangasi,  17th  July;  Stazione  Bauri,  September  1883. 
Only  two  much-damaged  examples  were  obtained. 

14.  Ypthima  albida,  sp.  n. 

Wings  above  silvery  white ;  primaries  with  the  base,  costa,  apical 
area,  and  external  border  suffused  with  smoky  greyish  brown;  a 
partially  obscured  oval  bipupillated  subapical  ocellus  of  the  ordinary 
type :  secondaries  with  a  ratner  broad  brown  external  border  taperiog 
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from  anal  angle  to  apex  ;  an  indication  of  a  small  ocellus  near  the 
outer  margin  on  the  first  median  interspace :  under  surface  dark 
smoky  brown,  sparsely  transversely  striated  with  white ;  primaries 
with  one  and  secondaries  with  three  ocelli  arranged  as  in  Y.pupillaris, 
Expanse  of  wings  39  millim. 

d-  FiJda,  20th  October,  1885. 

A  rather  worn  male  of  this  remarkable  species  was  obtained ; 
unlike  all  the  other  species  in  the  genus,  it  resembles  Euptychia 
ocirrhoe  on  the  upper  surface. 

Nymph  ALiNiB. 

15.  ChARAXES  LUCRETIUS. 

PapUto  lucretius,  Cramer,  Pap.  Exot.  i.  pi.  82.  F,  G  (1779). 
2  •  Monbuttu,  July  or  August. 

16.  ChARAXES  POLLUX. 

Papilio  pollux,  Cramer,  Pap.  Exot.  i.  pi.  37.  E,  F  (1776). 
d  •  Monbuttu,  July  or  August. 

17.  Charaxes  kirki. 

$ .  Charaxes  Jcirkii,  Butler,  Ent,  Month.  Mag.  xviii.  p.  105 
(1881). 

<J.  Toro,  F6da,  27th  October,  1885. 

The  male  is  velvety  blue-black ;  the  primaries  with  a  narrow 
bronxe-greenish  border,  divided  by  dusky  veins ;  the  base  shot  with 
steel-blue  ;  a  blue  spot  within  the  anterior  angle  of  the  cell,  three 
opaline  white  spots  (only  the  central  one  large)  at  one  third  the 
distance  from  discoidal  cell  to  apex,  two  similarly  coloured  spots  and 
a  dot  at  two  thirds :  secondaries  with  a  bronze-greenish  marginal 
lunulated  stripe,  followed  by  a  black  fringe,  the  first  four  divisions 
enclosing  dark  red  curved  dashes,  the  remainder  more  or  less  golden  ; 
a  submarginal  series  of  more  or  less  lunate  spots,  separated  from  the 
greenish  border  by  black  curved  dashes  or  semicircular  spots ;  this 
series  consists  of  white-edged  spots,  all,  excepting  two  confluent 
ones  at  the  anal  angle  (which  are  violet),  being  blue-green ;  a  short 
distance  from  the  submarginal  series  b  a  discal  lunulate  green  line  ; 
on  the  under  surface  the  male  much  resembles  the  female,  differing 
just  as  the  other  black  males  do  from  their  respective  females. 

18.  Palla  yaranes. 

Papilio  varanes,  Cramer,  Pap.  Exot.  ii.  pi.  160.  D,  E  (1779). 
A  fragment  of  this  species  was  captured  at  Faro  on  the  7th 
November,  1885. 

19.  Hypolimnas  misippus. 

Papilio  misippus,  Linnaeus,  Mus.  Lud.  Ulr.  p.  264  (1764). 

c^ .  Stazione  Bauri,  September ;  r^  $  .  Kangasi,  2nd,  1 6th,  and 
17th  October  and  21st  November,  1883;  Monbuttu  in  July  and 
August. 
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20.  Hypolimnas  inaria. 

Papilio  inaria,  Cramer,  Pap.  Exot.  iii.  pi.  214.  A,  B  (1782). 

Wadelai:  (^  $ .  13th  and  27th  January;  6.  29th  and  31st 
March ;  8th  and  9th  April,  1887. 

This  local  form  of  H.  misippus  is  chiefly  distinguishable  in  the 
female  sex,  which  resembles  Limnas  klugii ;  it  can  hardly  be  called 
a  variety  of  E,  misippuSj  inasmuch  as  it  replaces  it  in  the  same 
localities  in  which  L.  klugii  replaces  L.  chrvsippus ;  yet  the  males 
of  H.  tnisippus  and  H.  inaria  seem  almost,  if  not  absolutely,  iden- 
tical in  character. 

21.  Hypolimnas  salmacis. 

Papilio  salmaeis,  Drury,  III.  Ex.  Ent.  ii.  pi.  8.  figs.  1,  2  (1773). 
A  worn  example  was  taken  at  Monbuttu  in  July  or  August. 

22.  Panopea  lucretia. 

Papilio  lueretia,  Cramer,  Pap.  Exot.  i.  pi.  45.  C,  D  (1779). 
A  good  male  example.     Monbuttu,  July  or  August. 

23.  CyMOTHOS  CiBNIS. 

Papilio  C4enis,  Drury,  111.  Ex.  Ent.  ii.  pi.  19.  figs.  1,  2  (1779). 
Kangasi,  13th  November,  1883  ;  Monbuttu,  July  and  August. 

24.  EURYPHSNS  PLISTONAX. 

Euryphene  plistonax,  Hewitson,  Ex.  Butt.  v.  Eur.  pi.  9.  figs.  38, 
39  (1871). 

$ .  Kangasi,  lltb  August,  1883. 
Originally  received  from  Angola. 

25.  EUPHJU>RA  ELEU8. 

Papilio  eleus,  Drury,  III.  Ex.  Ent.  iii.  pi.  12.  figs.  1,  2  (1 782). 
$  .  Kangasi,  24th  July,  1883. 

26.  Aterica  cupavia. 

Papilio  cupavia,  Cramer,  Pap.  Exot.  iii.  pi.  183.  E,  F  (1780). 
(S .  F6da,  3rd  November,  1885. 

27.  Aterica  veronica,  var. 

Papilio  veronica,  Cramer,  Pap.  Exot.  iv.  pi.  325.  C,  D  (1782). 
c^ .  Stazione  Bauri,  September  1883. 

The  single  example  obtained  is  of  a  rich  rufous-chocolate  colour 
below,  but  does  not  differ  in  markings  from  the  typical  form. 

28.  HaMANUMIDA  DiBDALUS. 

Papilio  d€edalus,  Fabricius,  Syst.  Ent.  p.  482.  n.  174  (1775). 

Staxione  Bauri,  September  1883  ;  F<Sda,  22nd,  23rd,  26th,  28th, 
and  31st  October,  and  25th  November,  1885 ;  Wadelai,  16th  January, 
1887 ;  Monbuttu  in  July  or  August. 
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29.    JUNONIA  WECTBRMANNI. 

Jummm  wetiermanmi,  Westwood,  £nU  Month.  Mag.  tL  p.  278 
(1870> 

xS .  Monbuttu,  July  or  August. 

SO*  JVNONIA  CLEUA. 

P^iio  deiia,  Crtmer,  Pip.  Exot  I  pi.  21.  E.  F  (1775). 

e  $.  Stallone  Bauri,  September  1883;  F6da,  20th  NoTember, 
1883  ;  Monbuttu  in  July  and  August;  Wadelai,  11th,  13th,  20th, 
27th,  and  31st  January/  1887. 

31.  JUMONIA  CSBRRNS. 

Jumomio  eebreme,  Trimen,  Trans.  Ent.  Soc.  London,  1870,  p.  353. 
<J.  Monbuttu;     <J  $.  Wadelai,  27th  January,  5th   Febmary, 
1887- 

32,  JCNONLA  BOOPIS. 

Jmrnomim  hcopU^  Trimen,  Trans.  Ent*  Soc  London,  1879,  p.  331. 

cT .  Stwone  Bauri,  Septembo' ;  $ .  Kangasi,  1 8th  Norembtf , 
1883;  XlonbttUu. 

Mr.  Trimen  appe«rs  to  me  to  have  been  uufortunate  in  defining 
the  disdnctive  ^laracters  becmeca  this  form  and  J,  oriikyia ;  so  hr 
as  1  ran  jutige^  he  must  haxir  had  either  the  Malayan  J.  wr&Umed  or 
the  JaTan  J.  •n^rfr  be^brr  him  mhen  making  his  compaiisoa.  7^ 
wnftJk  e/Ukt  smhepicoi  hmr  cm  the  primtmriet  is  tctt  Tariahle ;  indeed 
k  varies  quiie  one  third  in  the  three  examples  above  ennroented : 
tke  ^r/rWor*/  |rW/o«*  mHo^Hm^  al<o  vary  not  a  littie ;  tkf  U^ick  strrak 
intersxvting  the  lo»ef  part  of  the  bar  ber«Y<i:i  the  two  ocelli  is  want- 
inc  i«  •/.  9naj4^c€i.  sl^liUv  iodicat^^  in  J^  wyoie  and  J.  iiriikfim, 
rwber  Jtrorppr  in  the  Irdian  J.  strtmkofu  sti.l  <tror»cer  in  the  Aos- 
traliaa  J^  4uUrtmcts^  strwi^e^t  in  J.  ifre  acd  J,  iK*'pu^  but  it  is  not 
ahy<C;::T<^h'  Cf«\5«Ji»t :  the  lumt  tf  the  ii»J  trimpt  is  sli^-MiT  more  re- 
arkt^si  liyin  in  any  trf  t}<e  rtSor  tAm»,  and  this  is,  i  tiaiik,  a  leltable 
ci**nKtxT,  iHit  tW  timt  is  ^aruble  in  all  tbe  forms,  and  thenfore  is 
v»'.uc)«5S  as  a  distincuxTr  characrfr ;  ihf  co^owr  of  tif  r^ki/e  i^*ot9  is 
al^y*  ni>:m<JwiftrthT,  but  the  hor^f^  f**  the  j»efimJirrifif  in  all  oor 
sw^m«is  is  cry^Tish*  e^spccTJi.lr  in  arijJe  exampies,  hardlT  a  trace  of 
»h,ie  AV'TKxjirniC  bctmicca  Utt  h*ftok  h.v*  in  s^fwiay^as  of  this  f«ex: 
ivK^^yvi.  i!*^  lij'd  wianrJiMu  siTiae  hariiv  me.  it  ihc  tfrm  *"mLinsh* 
w«\T  wi  Mr,  Tr. men's  o«»mp:xw.  The  eTarr-V  fcoTTpd  on  his  plate 
jrtTOS  «rir*;ct/.^  Urce  for  a  Tn*K'^  and  the  iccrm  rt  its  priinaries  is 
thai  of  a  Vm*»t ;  hi  tor  Mr,  Tnirteai's  deela'^K-Oi  rV^ai  iff  is  a  mJe, 
1  <d»Mui  ha^T  «ispefTed  it  tv^  he  hermap^  r<v:..<',  Tbe  co^»o«niic  of 
ti»e  iiT^fc  saurla«'  ir.  nytK^  •T,  cr-,:lyt^  rrcm^  Cr.injL  is  hro^rwr 
vTfwiffe  «!xr*Im«v>ws^  it  fj>^  .  it»ar.  m  aji^s  ot  :hf  al^jei  f^rms.  I  wouid 
tSrtT»j*i(re  ^'tne  •.",  htuijttt  us  ^;i<ri«i:  nvoa  ^.  crirtrvaM  a  t^  ibu 

4.  Si.ttajooal  viiJi^e  W-  of  Tcszr*an«s,  ahScmvs  a  the  auje  aj)d 
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generally  in  the  female^  crossed  bj  black  mns  as  in  /.  here  and 
J.  albieincta, 

2.  Blue  area  of  secondaries  in  the  male  more  restricted  towards 
the  costal  margin. 

3.  Hind  marginal  pale  striae  in  the  male  grey  instead  of  pure 
white  or  bone-white. 

4.  Under-surface  coloration  decidedly  paler,  almost  as  pale  as  in 
J.  here  and  J.  ewinhoei. 

.  I  have  made  the  above  observations  because  I  believe  J.  boopis  to 
be  a  good  species,  and  because  1  feel  satisfied  that  in  the  present 
instance  my  usually  most  reliable  friend  has  failed*  from  want  of 
suffident  material,  to  indicate  its  real  distinctive  characters. 

33.   JUNONIA  INFRACTA,  Sp.  n. 

Allied  to  J.  Sophia ;  the  males  of  the  same  colours,  only  slightly 
redder  above ;  the  female  before  me  white  instead  of  fulvous ;  the 
yellow  belt  immediately  beyond  the  basal  area  of  primaries  unbroken, 
forming  a  regular  curved  band,  divided  by  the  nervures;  in  the 
female  the  basal  area  is  black  ;  on  the  under  surface  the  blackredged 
brown  oblique  band  halfway  between  the  cell  and  apex  of  primaries 
is  considerably  narrower  than  in  J.  sophia ;  and  the  angular  band, 
which  in  that  species  runs  from  the  inferior  angle  of  the  cell  to  the 
external  angle  (partly  bounding  the  whitish  postmedian  patch),  is 
absent ;  in  other  respects  the  two  species  are  almost  identical.  Ex- 
panse of  wings,  (S  45  millim.,  $  50  millim. 

S .  Tobbo,  22nd  May,  Vedada,  16th  June,  1883.  $  .  Forests  of 
Tiveta,  Kilima-njaro,  March  1885  (Bishop  Hannington), 

Speaking  of  the  white  variety  of  the  male  of  J,  sophia,  which 
looks  like  a  small  Panopea  lucreiia,  Mr.  Trimen  calls  attention  to 
the  fact  that  whilst  M.  Oberthiir  mentions  it,  "  he  does  not  say 
whether  the  variety  in  question  obtains  in  the  female  as  well  as  in 
the  male."  The  only  female  of  the  allied  J.  infract  a  in  our  pos- 
session being  black  and  white,  it  is  highly  probable  that  a  similar 
form  of  the  female  occurs  in  J.  sophia ;  so  far  as  my  experience 
goes,  melanism  is  much  commoner  in  the  female  than  in  the  inale  sex. 

34.  JUNONIA  AMBSTRI8. 

Papilio  amestris,  Drury,  111.  Ex.  Ent.  iii.  pi.  20.  figs.  3, 4  (1782). 
Staxione  Gadda,  14th  and  16th  January,  1884. 
Seven  examples  of  this  pretty  species  were  obtained,  exhibiting 
very  little  variation  in  colouring  and  none  in  pattern. 

35.  JUNONIA  CLOANTHA. 

Papilio  cloantha.  Pap.  Exot.  iv.  pi.  338.  A,  B  (1782). 
Wadelai,  5th  and  12th  March,  1887. 

36.   JuNONIA  CUAMA. 

Jmumia  cuama^  Ilewitsou,  Exot*  Batt.  iii.  Jun.  pi.  1.  figs.  4,  5 
(1864). 
Wadelai,  27th  January,  1887. 
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37.  JUNONIA  MICROMERA. 

Junonia  micromera,  Butler,  Ann.  Nat.  Hist.  4th  sen  xviii.  p.  482 
(1876). 

S  $.  Wadelai,  8th  April,  1887. 

Originally  described  from  Abyssinian  examples. 

38.  Junonia  pelarga. 

Papilio  pelarga^  Fabricius,  Syst.  Ent,  p.  513.  n.  296  (1775). 
6 .  Kangasi,  21st  November,  1883  ;  $  .  Wadelai,  27th  January, 
1887. 

39.  Jtjnonia  calami. 

Vanessa  galami,  Boisduval,  Faune  Ent.  de  Madag.  p.  46  (1833). 
cJ.  Kangasi,  20th  November,  1883. 

40.  Junonia  tbrea. 

PapUio  terea,  Drury,  111.  Exot.  Ent.  ii.  pi.  18.  figs.  3,  4  (1773). 
c^.  y^ada,   16th  June;  Kangasi,  23rd  July;  Stazione  Bauri^ 
September  1883 ;   $ .  F6da,  28th  October,  1885. 

41.  Junonia  chorimene. 

Vanessa  chorimene,  Gu^riu,  Icon.  Regne  Anim.,  Ins.  texte,  p.  476 
(1844). 

$ .  F6da,  27th  October,  1885 ;  cJ  ? .  Wadelai,  8th  and  9th  April, 

1887. 

42.  Protoooniomorpha  anacaroii. 

Papilio  anacardii,  Linn.  Mus.  Lud.  Ulr.  p.  236  (1764). 
S .  Monbuttu,  July  or  August. 

43.  Atella  columbina. 

Papilio  columbina,  Cramer,  Pap.  Exot.  iii.  pi.  238.  A,  B  (1782). 
<;.  Stazione  Gadda,  6th  January,  1886. 
One  headless  example. 

44.  Hypanis  ilithyia. 

Papilio  ilithyia,  Drury,  111.  Exot.  Ent.  ii.  pi.  17.  figs.  1,  2 
(1773). 

<J.  Wadelai.  24th  January,  1887. 

45.  Hypanis  goetzius. 

Papilio  goetzius,  Herbst,  Natursyst.  Schmett.  ix.  pi.  258.  figs.  1-4 
(1798). 

$  .  F6da,  20th  October,  1885 ;   d.  Wadelai,  8th  April,  1887. 

It  is  difficult  to  comprehend  the  reluctance  of  lepidopterists  to 
recognize  the  species  of  this  genus ;  they  are  better  defined  than  any 
of  the  species  of  MeUiiea,  and  therefore  far  more  easy  to  distinguish. 
The  present  species  is  the  Western  and  Eastern  form  of  the  more 
Southern  H.  aeheloia. 
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46.  NbpTIS  AGATHA. 

PapUio  agatha,  Cramer,  Pap.  Exot.  It.  pi.  327.  A,  B  (1782). 

GajDese  Tamba  (SandelX  15th  June;  Kangasi,  17th  July,  14th 
and  20th  November,  1883;  Stazione  Gadda,  16th  January,  1884; 
F6da,  22Dd,  27th,  and  3l8t  October,  3rd,  4th,  and  26th  November, 
1885;  Wadelai,  12th  and  20th  January,  and  3l8t  March,  1887. 

47.  NbFTIS  MARFE88A. 

Neptis  marpessa,  Hopffer,  in  Peters'a  Reise  n.  Mossamb.,  Ins. 
p.  383,  pi.  xxiT.  figs.  9,  10  (1862). 

F6da,  20ih  October,  1883. 

The  allied  N»  saclava  is  intermediate  between  N.  marpesMo  and 
N.  nemetes,  the  figure  by  Chenu  being,  however,  too  inaccurate  to 
show  this ;  the  larger  spots  of  primaries  are  wider  and  whiter,  and 
united  at  their  opposed  angles ;  the  band  across  the  secondaries  is 
also  slightly  wider  and  of  a  pure  white  colour.  I  cannot  find  any 
additional  markings  in  AT.  marpessa  such  as  are  described  by  Hopffer 
and  Trimen,  all  the  white  spots  in  iV.  marpessa  from  Natal,  Angola, 
and  Abyssinia  being  represented  in  the  three  examples  of  N,  saclava 
labelled  Madagascar  in  the  Hewitson  cabinet ;  the  white  spots  of 
the  zigzag  discal  series  and  of  the  submarginal  series  are^  neverthe- 
less, more  prominent  in  N.  marpessa, 

ACRJIINiB. 

48.  TSLCHINIA  BONA8IA. 

PapUio  bonasiot  Fabricius,  Syst.  Ent.  p.  464.  n.  96  (1775). 
Kangasi,  17th  July,  1883  ;  Monbuttu  in  July  and  August. 

49.  Telchinia  vinidia. 

Aercea  vinidia^  Hewitson,  Ent.  Month.  Mag.  xi.  p.  130  (1874) ; 
Exot.  Butt.  V.  Acr.  pi.  7.  figs.  45,  46  (1875). 

Kangasi,  17th  July,  1883;  Lad6,  17th  August,  1884;  F6da, 
20th  NoTcmber,  1885;  Monbuttu,  July  and  August. 

50.  Telchinia  eponina. 

Papilio  eponina^  Cramer,  Pap.  Exot.  iii.  pi.  268.  A,  B  (1782). 

Tobbo,  22nd  May;  Kangasi,  14th,  17th,  20th,  and  23rd  July, 
1883;  F6da,  17th  and  20th  November,  1885;  Monbuttu  in  July 
and  August;  Wadehu,  12th,  13th,  and  20th  January;  16th  and 
29th  March,  1887. 

51.  Telchinia  lycia. 

Papilio  lyeia,  Fabricius,  Syst.  Ent.  p.  464.  n.  94  (1775). 

Lad6,  15th  November,  1883,  17th  August,  1884;  F6da,3rdand 
14th  November,  1885. 

Yar.  Resembling  T.  sganzini^  excepting  that  there  is  a  large  dif- 
fused white  patch  on  the  secondaries. 

F6da,  23rd  October,  1885. 
Proc.  Zool.  Soc— 1888,  No.  V.  5 
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Var.  T.  8GANZINI. 

Acraa  sffansini,  Boisdural,  Faane  Madag.  p.  34,  pi.  6.  figs.  6,  7 
(1833). 

KaDgasi,  23rd  July,  1883;  Ladtf,  17tb  August*  1884;  F<tda» 
27tli  and  28th  October,  1885  ;  Monbuttu. 

Var.  Entirely  fulyous,  without  the  white  subapical  band  or  black 
apex  of  T.  tganzini, 

F6da,  27th  October  and  15th  November,  1885. 

One  of  the  examples  of  the  typical  white  form  has  the  primaries 
suflTused  with  blackish. 

52.  Telcbinia  cepheus. 

Paptlio  eepheus,  Linn.  Mus.  Lud.  Ulr.  p.  252  (1764). 
c^  $.  Kangasi,   17th,  20th,  22nd,  23rd,  and  24th  July,  1883; 
Monbuttu  in  July  and  August. 

53.  Telchinia  ctenobea,  var. 

Acraa  sienobea,  Wallengren,  Wien.  ent.  Mon.  ir.  p.  35.  n.  9 
(1860). 

Wadelai,  9th  March  and  9th  April,  1887. 

54.  Gnesia  menippb. 

Paptlio  menippe,  Drury,  111.  Ex.  Ent.  iii.  pi.  13.  fi^.  3,  4  (1782). 
c^ .  Kangasi,  23rd  July,  1883  ;    $  .  Monbuttu. 

55.  Gnesia  perbnna. 

Acr<9a  perenna,  Doubleday  and  Hewitson,  Gen.  Dium.  Lep. 
pi.  19.  fig.  4  (1848). 

c^.  Kangasi,  24th  July,  1883;  Monbuttu. 

56.  Gnesia  pseudegina,  var. 

Aeraa  pseudeginGt  Westwood  in  Gen.  Dium.  Lep.  p.  531  (1852). 
d .  Kangasi,  17th  July,  1883  ;    ?  .  Wadclai,  31st  March,  1887. 
The  two  specimens  obtained,  and  especially  that  taken  in  July, 
have  the  basal  three-fifths  of  primaries  suffused  with  tawny. 

57.  ACRJBA  NBOBULB. 

Acrtsa  neobule,  Doubleday  &  Hewitson,  Gen.  Dium.  Lep.  pL  19. 
fig.  3  (1848). 

d.  Kangasi,  23rd  July,  1883. 

58.  ACRiBA  IN8IGNI8. 

Aeraa  insiffnu.  Distant,  P.Z.  S.  1880,  p.  184,  pi.  xix.  fig.  6. 
d.  Kangasi,  28th  July,  1883. 

59.  Planbma  lycoa. 

Acrtsa  lyeoa,  Godart,  Enc.  M^th.  ix.  p.  239.  n.  27  (1819). 
$ .  Kangasi,  5th  July,  1883. 
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Ertoinidji^ 

60.  AbISARA  6ERONTSS. 

Pajnlio  gerontes,  Fabriciaa,  Spec.  Ins.  iu  p.  117.  n.  524  (1781). 
Monbatta,  in  July  or  August. 

LYCiBNIDJI. 

61.  TiNGRA  8ANGUINBA. 

PemtUa  acraa,  var.  tanguineay  FlotZy  Stett  ent.  Zeit.  xli.  p.  198 
(1880). 

L^tena  sanguinea.  Smith  &  Kirbj,  Rhop.  Exot.  i.  p.  2,  Lipt. 
pi.  1.  figs.  1-4  (1887). 

$ .  Kangasi^  27th  Jolj,  1883. 

62.  TiNORA  ACRiBA. 

PentUa  acraa,  Westwood^  Gen.  Diurn.  Lep.  p.  504.  n.  3«  pi.  77. 
fig.  6  (avowedly  incorrectly  figured  as  a  Lipiena)  \ 
2  •  Monbuttu,  in  July  or  August. 

63.  TiNGRA  MYLOTHRINA^  Sp.  n. 

Looks  like  a  small  MylothriSi  but  is  allied  to  T.  abrasas.  White, 
slightly  opaline  and  tinted  with  sulphur-yellow;  base  of  wings 
orange ;  primaries  with  the  base  of  costa  blackish*  speck  led  ;  a  broad 
apical  patch  commencing  at  external  third  of  costal  margin  and 
terminating  below  third  median  branch,  but  continued  as  a  tapering 
border  by  two  decreasing  oval  marginal  spots,  grejish  brown ;  fringe 
spotted  between  all  the  nerrures  with  white ;  secondaries  with  five 
large  and  one  small  marginal  brown  spots:  wings  below  white, 
orange  at  base,  primaries  with  nine  marginal  spots  commencing  from 
the  second  subcostal  branch ;  secondaries  with  six  marginal  spots. 
Expanse  of  wings  39  millim. 

Monbuttu. 

Only  one  example  of  this  very  distinct  species  was  obtained,  its 
body  is  somewhat  injured,  but  it  appears  to  be  normal  in  colouring. 

64.  PXNTILA  UNDULARIS. 

Pentila  undularis,  Westwood,  Gen.  Diurn.  ]jep.  p.  504.  n«  1 
(arowed  type  of  the  genus  Pentila), 

Liptena  undularUt  Hewitson,  Exot.  Butt.  iii.  Pent,  ^  Lipt.  fig.  7 
(1866). 

Stasione  Bauri,  September  1883. 

As  elsewhere  stated,  P.  undularie  was  originally  named  by  Bois- 
doval,  entered  as  Pentila  undvlaris  by  Doubleday  in  his  Museum 
List,  and  was  stated  to  be  the  type  of  the  genus  by  Westwood  (who 
first  characterized  Pentila),     There  can  be  no  doubt  whatever  that 

^  To  give  the  lettering  of  a  plate  more  authority  than  the  text  which  correete 
it  eeems  to  me  utterly  ridioulouB ;  the  lettering  of  a  plate  may  be  tampered 
with  by  a  lithographic  writer,  and  if  an  author  has  no  power  to  point  out  the 
error,  he  may  he  quoted  as  the  originator  of  the  most  absurd  nonsense^name. 

5* 
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the  characters  ascribed  to  Pentila  were  formulated  from  an  examina- 
tion of  this  species.  It  follows  therefore  that  to  accept  Tingra 
tropkalu  of  Boisduval  (a  species  unknown  to  Professor  Westwood 
when  he  characterized  Pentila)  as  the  type  of  the  latter  is  a 
proceeding  which  would  render  both  descriptions  of  genera  and 
mdications  of  their  types  utterly  valueless. 

65.  Lachnocnema  d'urbani. 

Lachnocnema  iTurbam,  Trimen,  South  Afr.  Butt  iL  p.  236. 
n.  238  (1887). 

V^ada,  16th  June,  1883. 

66.  POLTOMMATUS  BiBTICUS. 

Papilio  baticus,  Linn.  Syst.  Nat.  i.  2,  p.  789.  n.  226  (1767). 
(J.  Wadelai,  I6th  January,  1887. 

67.  Catochrysops  asopus. 

Lycama  asopus,  HopflPer,  Ber.  Verb.  Ak.  Bed.  1855,  p.  642.  n.  22  ; 
Peters's  Reise,  Zool.  v.  p.  410,  pi.  26.  figs.  13-15  (1862). 

Stazione  Bauri,  September  1883;  Wadelai,  20th  January,  19th 
and  27th  March,  1887. 

68.  Catochrysops  osiris. 

Lffctma  osiris,  HopflPer,  Ber.  Verb.  Ak.  Bert.  1855,  p.  642.  n.  21  ; 
Pcters's  ReUe,  Zool.  v.  p.  409,  pi.  26.  figs.  11,  12  (1862). 
d .  Wadelai,  16th  January  and  3rd  April,  1887. 

69.  Catochrysops  cyclopteris. 

Lampides  cyclopteris,  Butler,  Ann.  &  Mag.  Nat  Hist.  ser.  4, 
vol.  xviii.  p.  483(1876). 

$ .  Nedada,  16th  June ;   S .  Tomaja,  6th  August,  1883. 
Originally  described  from  Abyssinia. 

70.  Tarucus  pulchbr. 

Lycana  pulchra^  Murray,  Trans.  Ent.  Soc.  1874,  p.  524,  pi.  10. 
figs.  7,  8. 

c^.  Fdda,  1st  November,  1885. 

Seasonal  form  ? 

About  a  sixth  smaller,  of  a  paler  (greyish  lilac)  tint  above,  the 
female  with  more  white  on  upper  surface ;  markings  below  paler. 
(3  males  and  1  female.) 

Wadelai,  27th  Januar^r,  5th  February,  and  1 0th  March,  1887. 

Though  very  distinct  in  general  appearance  from  the  typical  form, 
the  pattern  of  the  under  surface  corresponds  with  that  of  T,pulc?ier, 
of  which  1  think  it  is  probably  the  early  brood. 

71.  AZANUS  MORiaUA. 

Lycana  moriqua,  WaUengren,  Lep.  Rhop.  Caflfr.  p.  39.  n.  9 
(1857). 

S  $ .  Wadelai,  16th  and  24th  January,  1887. 
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72.  CaSTALIUS  1818. 

PapUio  Mw,  Drory,  111.  Exot.  Ent.  ii.  pi.  3.  fig8.  4,  5  (1773). 
d.  Stazione    Bauri,   September    1883;     Monbattu,    July  and 
August. 

73.  ZizERA  KNYSNA»  var. 

Lyeana  knysnoy  Trimen,  Trans.  Ent.  Sor.  ser.  iii.  toI.  L  p.  282 
(1862). 

cJ.  Wadelai,  13tb  January,  1887. 

A  worn  specimen,  differing  from  the  normal  type  in  its  grever 
coloration,  with  silvery-blue  scaling  on  the  basal  three-fourths,  Gut 
most  distinctly  towards  the  base. 

74.  LYCiSNESTHE8  PRINCEPS. 

lAfCitneatheB  princeps,  Butler,  Ann.  &  Mag.  Nat.  Hist.  ser.  4, 
vol.  xviii.  p.  484(1876). 

? .  Tobbo,  22nd  May,  1883. 

Originally  described  from  Abyssinian  examples. 

75.  HyREUS  LINGEU8. 

PapUio  litiffeus,  Cramer,  Pap.  Exot.  iv.  pi.  379.  P,  G  (1782). 
<J.  Stazione  Bauri,  September  1883. 

76.  HYPOLYCiBNA  (Tatura)  pachalica,  sp.  u. 

Allied  to  H.  philippus.  Wings  above  deep  rufous-brown,  glossed 
with  purple  in  male  examples ;  with  a  black  marginal  line ;  primaries 
with  orange  basicostal  margin,  and  vrith  greyish  fringe,  traversed  by 
a  darker  central  line ;  secondaries  with  the  usual  black  spots  bounded 
by  orange  lonules  above  the  tails,  the  anal  spot  flecked  with  pale 
metallic  green ;  a  simple  black  spot  between  them,  an  abbreviated 
flubmarginal  line,  a  line  at  the  base  of  the  fringe,  the  fringe,  and  tips 
of  the  tails  white ;  body  black,  the  head  varied  with  tawny  scales : 
under  surface  of  vrings  pale  stone-grey ;  a  short  bar  at  the  end  of 
each  discoidal  cell,  a  band  across  the  disk,  and  a  submarginal  stripe 
bright  reddish  oranee,  edged  with  black  and  margined  with  whitish ; 
m  white  submarginal  line,  separated  by  an  orange  line  from  the  black 
marginal  line;  secondaries  with  an  orange  subcostal  spot  at  basal 
third,  the  discal  band  elbowed  and  interrupted  at  the  submedian 
▼ein,  a  short  orange  marginal  band  above  tne  abdominal  sinus ;  a 
dark  grey  band  (also,  less  strongly  indicated,  on  the  primaries)  tinted 
with  orange  towards  costa,  between  the  submarginal  and  marginal 
stripes ;  praecaudal  spots  nearly  as  above,  but  the  anal  spot  flecked 
with  metallic  leaden  scales,  the  intermediate  spot  wantmg:  body 
below  white,  the  legs  barred  with  black.  Expanse  of  wings  23-25 
millim. 

2cJ  &  1  ? ..  Wadelai,  29th  March,  1887. 

A  very  distinct  and  pretty  little  species. 

A  worn  and  broken  female  example  of  an  apparently  new 
Firachola,  allied  to  F,  anta,  was  obtained  at  Stazione  Bauri  in 
September  1883. 
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n.  Zbritis  harpax,  Tar. 

Pa/n/to  harpax,  Fabricius,  SjBt  Eat.  App.  p.  809  (1775). 
^  $ .  Wadelai,  9th  April,  1887. 

The  pair  obtained  differs  from  the  normal  type  in  its  superior 
size,  bat  does  not  exhibit  any  other  distinctive  character. 

78.  MyRINA  8ILENU8. 

Popi/to  nUnu9y  Fabricius,  Syst.  Ent.  p.  531.  n.  378  (1775). 
?.  Wadelai,  1 6th  January.  1887. 

PAPILIONIDiB. 
PlERINiB. 

79.  Mylothrib  chloris. 

Vajpilio  ehlorii,  Fabricius,  Syst.  Ent.  p.  473.  n.  129  (1775). 
$.  Kangasi.  13th  November,  1883;    c^.  Stazione  Gadda,  13th 
and  14  th  January.  1884  ;  Monbuttu.  in  July  or  August. 

80.  MyLOTHRIS  CLARISSA,  sp.  n. 

$ .  Primaries  as  in  the  male  of  Af.  ekloris,  excepting  that  the 
apical  patch  is  cut  rather  more  obliquely  on  its  inner  edge,  and 
that  the  marginal  spots  are  both  well-defined ;  secondaries  creamy 
ocfareous.  with  a  broad  grey-brown  external  border,  considerably 
narrower,  howerer,  than  in  3f .  chloris,  and  with  nearly  rectangular 
inner  edge :  under  surface  much  like  the  male  of  M,  ehloris,  except- 
ing that  the  border  of  secondaries  has  a  nearly  rectangular  inner  edge, 
and  extends  further  along  the  costal  margin  ;  the  primaries,  howerer, 
are  more  widely  orange  at  base,  and  the  subapical  area  is  decidedly 
ydlower.  Expanse  of  wings  66  millim. 
Wadelai.  28th  March.  1887. 

61.  Mylothrib  poppba. 

Paptliopoppea,  Cramer.  Pap.  Exot.  ii.  pi.  110.  D  (1779). 

cT  •  Monbuttu.  in  July  or  August. 

Only  one  very  much  shattered  male  was  obtained. 

82.  Nychitona  sylvicgla. 

Leucophoiia  Byhieola,  Boisdufal.  Faune  Ent.  de  Madag.  p.  20 
(1883). 
Fdda,  22nd  October,  1885. 

83.  Tbrias  brigitta. 

Papilio  brigitta,  Cramer.  Pap.  Exot.  iy.  pi.  331.  B,  C  (1782). 
<^  $.  Wadelai.  11th.  13th,  and  20th  January.  15th  and  16th 
March,  1887. 
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84.  Tbrias  ZOS. 

Terias  goe,  Hopffer,  Ber.  Verb.  Ak.  Berl.  1855,  p.  640.  q.  5  s 
Petere's  Reise,  Zool.  t.  p.  369,  pi.  23.  figs.  10,  11  (1862). 
d.  "Stat.  MundV  Ist  June,  1883. 
One  fragmentary  example  only  of  this  species  was  obtained. 

85.  Terias  regularis. 

Terias  regularity  Butler,  Ann.  &  Mag.  Nat.  Hist.  ser.  4,  yol.  xviii. 
p.  486  (1876). 

Kangasi,  1 7th  July,  and  October ;  Stazione  Bauri,  September 
1883 ;  Fdda,  20th,  22nd,  27th,  and  28th  October,  1st  November, 
1885 ;  Monbuttu,  in  July  and  August. 

Originally  described  from  Abyssmian  examples. 

86.  Terias  solifera. 

Terias  solifera,  Butler,  Ann.  &  Mag.  Nat.  Hist.  ser.  4,  vol.  xv. 
p.  396.  n.  3  (1876). 

cJ.  Tobbo,  21st  May,  1883. 
The  type  was  ^m  the  Congo. 

87.  Terias  orientis,  sp.  n. 

c^ .  Above  gamboge-yellow,  primaries  with  black  costal  margin ; 
outer  border  black-brown,  wide  at  costa,  whence  it  decreases  in 
width  to  external  angle  ;  in  form  it  somewhat  resembles  the  border 
of  r.  tenegalensis,  but  it  is  wider  on  the  costa,  and  terminates  in 
an  acute  angle  as  in  T,  dentilimbata ;  the  secondaries  have  a  narrow 
linuated  black-brown  outer  margin,  often  broken  up  into  a  mere 
marginal  series  of  spots:  the  under  surface  is  lemon-yellow,  the 
ordinary  markings  ill-defined  or  wanting.  Expanse  oi  wings  42 
millim. 

$.  Pale  sulphur-yellow,  either  spotless  below  or  with  the 
ordinary  markings  badly  defined.     Expanse  of  vnngs  40-45  millim. 

$ .  Tobbo,  21st  May,  1883  ;    c^.  Wadelai,  31st  March,  1887. 

We  have  ten  examples  of  this  species  in  the  Museum  series  from 
Upper  Egypt,  the  White  Nile,  Abyssinia,  and  the  Victoria  Nyanza. 

88.  Terias  bisinuata. 

Terias  bisinuata,  Butler,  Ann.  &  Mag.  Nat.  Hist.  ser.  4»  vol.  xviii. 
p.  485  (1876). 
F6da,  2  27th  October,  S  Ist  November,  1885. 
Originally  described  from  Abyssinia. 

89.  Terias  boisduvaliana. 

Terias  boisduvaliana,  Mabille  in  Grandidier's  Hist.  Madag.  vol.  i. 
p.  253.  n.  5,  pL  xxxii.  figs.  4,  A  a,  &  5. 

d.  Stazione  Bauri,  September  1883;  Monbuttu  iu  July  or 
August. 

TVo  fine  specimens  and  one  less  perfect  were  obtained.  The 
species  most  nearly  resembles  T.  brenda  of  Doubleday,  but  has  a 
rather  wider  border  to  the  primaries  above;  below  it  is  a  little 
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clearer  in  colour  and  tbe  markings  are  almost  wholly  obliterated 
The  figures  in  M.  Grandidier's  work  are  taken  from  rather  small 
examples ;  but  this  form  of  Terias  is  Tery  variable  in  size,  oar 
smallest  male  example  expands  28  millim.  and  our  largest  55  millim. 

Var.  ?  The  external  border  of  primaries  wider  and  more  quadrate 
at  apex,  narrower  or  obliterated  at  external  angle.  Expanse  of 
wings,  c^  and  $  37  millim. 

c^.  Stazione  Baud,  September  1883;  $.  Ladd,  20th  Angust, 
1884. 

Now  that  the  text  of  Monsieur  Grandidier's  work  has  appeared 
I  much  regret  to  find  that  the  serious  errors,  which  I  pointed  out 
in  my  paper  on  Lepidoptera  from  Somali-land  (P.  Z.  S.  1885, 
pp.  762,  767,  768,  769),  have  not  only  not  been  corrected,  but,  on 
the  contrary,  have  been  insisted  on.  Now,  whilst  no  great  blame 
attaches  to  a  Lepidopterist  who  accepts  tl)e  statement  of  his  collector 
as  to  the  capture  of  a  series  of  Arabian  species  in  Madagascar,  he 
injures  his  reputation  when  he  persists  in  associating  as  male  and 
female  the  males  of  different  species,  as  M.  Mabille  has  done  in  the 
case  of  the  males  of  Charaxes  antamboulou  and  C.  cowani  ;  that  both 
are  males,  the  fidelity  of  the  illustrations  shows  at  a  glance,  apart 
from  the  fact  that  the  sexes  of  both  are  in  the  Museum  collection  : 
the  coloration  and  pattern  of  the  under  surface  in  these  two  species 
differs  more  than  in  the  sexes  of  any  Charaxes  known  to  me ;  in  the 
true  sexes  there  is  no  such  difference. 

90.  Teracolus  aurigineus. 

Teracolus  aurigineus,  Butler,  Ann.  &  Mag.  Nat.  Hist.  ser.  5, 
vol.  xii.  p.  103  (1883). 

<J  ?.  Wadelai,  16th,  28th,  29th,  and  31st  March,  and  8th 
April  1887. 

Originally  described  from  the  Victoria  Nyanza  and  subsequently 
received  from  Kilima-njaro ;  the  examples  from  the  latter  locality 
have  the  veins  of  the  win(ji;8  blacker  and  the  black  bands  across  the 
wings  slightly  broader  than  in  the  type. 

91.  Teracolus  PROTOMEDiA. 

Pontia  prototnedia,  King,  Symb.  Phys.  pi.  8.  figs.  13,  14  (1829). 
cJ  9 .  Wadelai,  9th,  16th,  19th,  and  31st  March,  1887. 
Occurs  in  Upper  Egypt,  Nubia,  Aden,  and  Somali-land. 

92.  Teracolus  puniceus,  sp.  n. 

<J  .  Allied  to  T.  hetara,  but  smaller,  the  magenta-coloured  apical 
patch  triangular,  terminating  at  the  third  median  branch ;  the 
blackish  border  narrower ;  a  minute  black  dot  at  end  of  cell ;  the 
secondaries  immaculate :  under  surface  of  primaries  white  with 
cream-coloured  apical  patch,  of  secondaries  cream-coloured,  crossed 
beyond  the  middle  from  costal  to  third  median  branch  by  an  oblique 
intemipted  narrow  brown  line,  beyond  which  there  is  a  single  spot 
on  second  median  interspace.     Expanse  of  vrings  64  millim. 

Wadelai,  8th  April,  1887. 
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The  female  is  in  the  Mosenm  from  the  Victoria  Nyanza,  and  I 
formerly  supposed  it  to  be  that  sex  of  T,  hetcera ;  it  is  somewhat  like 
a  large  edition  of  T,  jobina  $ ,  but  has  a  few  scales  of  magenta-red 
in  each  of  the  white  spots  towards  apex  of  primaries.  This  species 
shoold  stand  between  T,  eunama  ana  71  hetrera. 

93.  Teracolus  phlegyas. 

Anthoeharis  pMeffyas,  Butler,  P.  Z.  S.  1865,  p.  431.  n.  3,  pi.  25. 
figs.  3y  3a. 

c^.  Wadeki,  16th  January,  1887. 

94.  Teracolus  bacchus,  sp.  n. 

d* .  Size  of  T.  tone  or  slightly  smaller.  Wings  above  white ; 
primaries  with  narrow  black  costal  margin  ;  the  base  sprinkled  with 
black  scales  ;  apical  area  blue-black,  with  dentate-sinuate  inner  edge, 
and  crossed  by  a  wide  belt  of  brilliant  changeable  purple  (wider  and 
bluer  than  in  T,  tone)  ;  the  spot  at  end  of  cell  scarcely  visible, 
reduced  to  two  or  three  scales;  secondaries  white,  with  blackish 
veins  terminating  in  minute  black  spots  on  the  outer  margin.  Wings 
below  white,  the  apex  of  primaries  and  whole  of  secondaries  very 
pale  sulphur-yellow,  crossed  by  well-de6ned  black  veins  terminating 
m  small  subconfluent  black  spots  on  the  outer  margin;  costal 
margin  of  primaries  black ;  a  black  dot  at  the  end  of  the  cell : 
secondaries  with  the  basal  half  of  the  costal  margin  yellow  ;  a  black 
transverse  dash  from  costal  to  subcostal  vein,  forming  the  commence- 
ment of  an  ill-defined  oblique  stripe,  indicated  by  scattered  black 
scales  as  far  as  the  third  median  branch.  Expanse  of  wings 
57  millim. 

$ .  White  above ;  the  base  rather  broadly  irrorated  with  blackish 
scales ;  primaries  with  the  costal  margin  black  ;  a  broad  external 
blackish  border  crossed  by  black  veins,  widest  at  costa,  gradually 
diminishing  in  width  from  costa  to  first  median  branch,  to  which 
point  it  is  internally  dentate-sinuate  and  traversed  by  six  white  spots 
in  an  arched  series,  narrow  and  internally  widely  sinuated  from  first 
median  branch  to  submedian  vein ;  a  black  spot  at  the  end  of  the 
cell ;  a  transverse  blackish  spot  at  external  third  of  interno-median 
area  :  secondaries  with  a  marginal  series  of  large  subconfluent 
blackbh  spots  crossed  by  black  veins  ;  a  blackish  subapical  oblique 
stripe  from  costa,  connected  with  the  macular  border  by  black  veins : 
body  quite  normal.  Primaries  below  white,  the  costa  and  apical 
area  pale  yellow  ;  veins  towards  outer  margin  dark  brown ;  a  sub- 
apical  series  of  angulated  brown  dashes  ;  a  black  spot  at  the  end  of 
the  cell ;  two  small  black  spots  on  inter  no-median  area  and  three 
brown  triangular  spots  at  end  of  first  median  branch,  interno-median 
fold,  and  submedian  vein  :  secondaries  pale  yellow,  base  of  costal 
margin  and  a  spot  at  the  end  of  the  cell  bright  yellow ;  veins,  an 
elbowed  stripe  beyond  the  middle,  and  the  fringe  excepting  at  the 
extremity  of  the  intemervular  folds,  dark  brown  :  body  below  white. 
Expanse  of  wings  55  millim. 

?  .  Lado,  20th  August,  1884  ;  S .  Wadelai,  27th  January,  1887. 
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This  species  is  readily  distinguished  from  all  its  allies  by  the  wdl- 
defined  dark-coloured  veins  on  the  under  surface. 

95.  Teracolus  phcenius. 

c^ .  Teracolus  phceniui,  Butler,  Ann.  &  Mag.  Nat.  Hist  ser.  4, 
vol.  xTiii.  p.  488(1876). 

d  S.  Wadelai,  8th  December.  1885;  13th  and  16th  January, 
3l8t  March,  and  8th  April,  1887. 

The  female  originally  described  as  belonging  to  this  species  proves 
to  be  the  pale  form  of  the  female  of  T,  anteupompe ;  the  true  feniale 
of  T.  phoenius  is  of  a  pale  sulphur-yellow  colour  and  is  much  less 
heavily  suffused  with  grey  at  the  base  than  in  T,  anteupompe ;  the 
veins  on  the  apical  area  are  also  much  less  prominent  and  the  disco- 
cellular  spot  is  smaller ;  below,  the  wmgs  are  also  sulphur-yellow, 
the  primaries  only  being  crossed  by  an  oblique  white  belt ;  the  veins 
towards  the  outer  margin  are  black,  widening  towards  outer  margin 
in  the  characteristic  manner  noticeable  in  the  male. 

It  is  always  a  mistake  to  conclude  too  hastily  that  Indian  and 
African  species  are  identical ;  now  that  the  sexes  of  this  species  are 
finally  determined,  it  becomes  evident  that  Col.  Swinhoe's  decision 
as  to  the  identity  of  T.  phcenius  with  T.  dirua  of  Sind  is  incorrect. 
The  female,  which  I  at  first  supposed  to  be  that  sex  of  T.  phosnius^ 
does  indeed  bear  a  considerable  superficial  resemblance  to  some  of 
the  pale  females  of  T.  dirua,  just  as  the  many  pale  females  of  Colias 
greatlv  resemble  one  another ;  but  when  we  compare  the  two  red- 
tipped  females  of  T.  anteupompe  and  dirua,  we  see  at  a  glance  that 
they  are  utterly  distinct : — the  former  has  two-fifths  of  the  wing 
red,  crossed  by  black  veins  and  interrupted  by  an  angular  series  of 
small  black  spots  ;  the  latter  has  the  red  area  much  more  confined, 
usually  only  forming  an  obliaue  band,  but  occasionally  extending  a 
short  distance  beyond  the  black  macular  bar ;  the  outer  margin  is 
also  heavily  bordered  with  black. 

96.  Teracolus  pseudacaste. 

Teracolua  peeudacaste,  Butler,  P.Z.S.  1876,  p.  156.  n.  103, 
pi.  6.  fig.  11. 

d.  Wadelai,  16th  January  and  9th  March,  1887. 

97.  Teracolus  antevippe. 

Anthocharis  antevippe,  Boisduval,  Sp.  G6n.  L6p.  i.  p.  572.  n.  18, 
pi.  18.  fig.  3  (1836). 

cJ.  Wadelai,  19th  March,  1887. 

98.  Teracolus  helle. 

Teracolua  helle,  Butler,  P.  Z.S.  1876,  p.  149.  n.  75. 

$ .  F6da,  5th  November,  1885  ;  <J.  Wadelai,  31st  March,  1887. 

99.  Teracolus  eione. 

Anihocharia  eione,  Bobduval,  Sp.  (J^n.  L6p.  i.  p.  578.  n.  29  (1836). 
$ .  Wadelai,  31st  March,  1887. 
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100.  TSRACOLUS  EVARNB. 

Pontia  evame.  King,  Symb.  Phjs.  pi.  6.  figs.  1-4  (1829). 

cJ.  Wadelai,  13th  January;  $.  28th  March,  1887. 

There  are  evidentlj  large  and  small  forms  of  this  species,  as  in  the 
allied  T.  phillipsii  from  Somali-land :  hitherto  we  have  receired  male 
examples  equal  in  size  to  that  figured  by  Klug  ;  the  male  now  received 
b  much  smaller  and  has  lost  the  marginal  spots  on  secondaries ;  on 
the  other  hand,  the  female  figured  by  Rlug  is  small  and  evidently 
belongs  to  our  small  male,  whilst  the  female  just  received  is  laree 
and  heavily  marked  and  belongs  to  King's  male.  It  is  probable 
that  the  small  type  is  the  winter  form  of  the  species ;  but,  after  all, 
conjectures  are  valueless  in  these  questions. 

101.  Catopsilia  pyrene. 

CoUaspyrene,  Swainson,  Zool.  III.  i.  pi.  51  (1820-1821). 

^  $.  Kangasi,  17th,  20th,  23rd,  24th,  and  27th  July,  2nd 
October;  Stazione  Bauri,  September  1883 ;  Stazione  Oadda,  1 7th, 
26th,  27th,  and  28th  January,  10th  February  and  6th  June ;  Lado, 
20th  August,  1884  ;  F6da,  27th  October,  1885  ;  Monbuttu  in  July 
and  August ;  Wadelai,  9th  March,  1887. 

102.  Glutophrissa  contract  a,  sp.  n. 

Intermediate  in  some  respects  between  G,  soda  of  West  Africa 
and  G.  malatha  of  Madagascar.  The  male  differs  from  both  species 
in  the  slightly  narrower  olack  border  to  the  primaries  above,  the 
creamy  colour  of  the  apical  area  and  secondaries,  and  total  absence 
of  all  black  spots  on  the  under  surface ;  the  female  differs  from 
botli  in  having  the  white  belt  of  primaries  above  contracted  to  a 
narrow  oblique  spot  at  the  end  of  the  cell,  though  from  the  median 
vein  to  the  inner  margin  it  remains  as  wide  as  usual ;  on  the  under 
surface  the  yellow  colour  at  the  base  is  duller  and  more  saffron- 
tinted  ;  the  apex  is  as  white  as  in  the  Madagascar  form.  Expanse 
of  wings,  c^  56-58  millim.,  $  49-58  millim. 

Wadelai,  6  13th,  16th,  20th,  and  27th  January  ;  $  19th  March ; 
<J  $  8th  April,  1887. 

Nine  examples  were  obtained ;  the  male  most  nearly  resembles 
M.  MabiUe's  figure  of  G,  epaphia  S  >  a  form  which  I  have  never 
seen  from  Madagascar.  The  true  Q,  epaphia  is  the  Pieris  tnatuta 
of  Doubleday  and  is  the  male  of  G,  saba.  The  male  of  G.  malatha 
(the  Madagascar  form)  has  similar  black  spots  below,  but  is  yellower 
in  tint ;  it  does  not  agree  with  M.  MabiUe's  narrow-bordered  males. 

103.  PiNACOPTERYX  PI6EA. 

Pieris  pigea,  Boisduval,  Sp.  Gdn.  L^p.  i.  p.  523.  n.  134  (1836). 
e  ?  .  F6da,  20th  October  and  25th  November,  1885. 
The  female  is  a  singulariy  beautiful  example,  the  whole  of  the 
ground-colour  being  of  a  bright  sulphur-yellow. 
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104.  PiNACOPTERYX  ORTYGNA. 

Pieris  ortygnay  Hubner,  Zutr.  exotr  Schmett.  fig8.  985,  986 
(1832). 

c^.  F6da,  23rd,  28th,  and  31st  October;  20tb  and  23rd 
November,  1885. 

The  female  of  this  species  is  unknown  to  me,  but  there  is  no 
doubt  that  it  somewhat  resembles  the  female  of  Ganoris  rajxB. 
Mr.  Doiibleday  identified  this  species  with  the  Pieris  orbona  of 
Boisduval's  '  Lepidoptera  of  Madagascar/  and  thus  led  me  into 
error :  the  latter  is  a  Olutophrissa. 

105.  Phrissura  SYLVIA,  var. 

Papilio  syloioy  Fabricius,  Sjst.  Ent.  p.  470.  n.  115  (1775). 
c^.  Kangasi,    20th    November,    1883;   Stazione    Gadda,    31st 
January,  1884  ;  Monbuttu  in  July  and  August. 

106.  Belenois  instabilis,  sp.  n. 

A  very  variable  species,  alHed  to  B.  calypso;  much  smaller. 
The  male  above  milk-white ;  primaries  with  narrow  costal  margin 
black  excepting  at  base  where  it  is  grey;  a  black  wedge-sha]^ 
costal  dash  extending  in  a  thin  line  idong  the  upper  discocellular 
veinlet ;  a  large  black  spot  on  the  lower  discocellular ;  apical  area 
and  external  border  black,  wider  than  in  B.  calypso,  but  with  the 
same  white  spots  upon  it :  secondaries  with  a  minute  black  dash  on 
the  lower  discocellular :  an  arched  series  of  black  spots,  the  first 
three  in  an  oblique  subapical  series,  the  last  three  submarginal, 
connected  by  a  grey  nebulous  streak  ;  a  marginal  series  of  six  large 
triangular  black  spots,  united  externally  by  a  black  marginal  hne  ; 
body  normal.  Primaries  below  nearly  as  in  ^.  calypso,  but  the 
subapical  angnlated  black  band  more  regular,  not  so  much  broken 
up,  an  additional  blackish  spot  on  the  first  median  interspace ;  the 
apical  area  creamy  white  divided  by  black  veins,  which  are  less 
widely  black-bordered  than  in  B.  calypso :  secondaries  sulphur- 
yellow,  with  brown  reins  terminating  in  triangular  marginal  spots  ; 
a  dark  brown  spot  at  the  end  of  the  ceU  and  seven  submarginal 
spots :  body  below  white.     Expanse  of  wiugs  64  millim. 

$  .  Darker  than  the  darkest  females  of  B.  calypso ;  reaemUing, 
in  fact,  the  female  of  B,  dytie,  but  without  the  subapical  white 
spots,  with  the  basal  area  heavily  sufiiised  with  grey,  and  with  the 
oblique  bar  at  the  end  of  the  discoidal  cell  of  primaries  imperfectly 
separated  from  the  broad  blackish  exterual  area:  on  the  under 
surface  it  diflfers  from  the  darkest  females  of  B.  ealyoso  in  having 
the  macular  subapical  band  of  the  primaries  widened  into  a  broad 
bUck  belt,  almiv>t  touehing  the  oblique  discocellular  bar,  the  lower 
submar^iial  s|Hns  small  and  the  basal  area  yellower ;  the  secondaries 
with  the  reins  blackened  from  the  middle  outwards,  the  submanrinal 
black  5}H^t5  raiitcd  into  a  bUckish  belt,  and  the  last  fire  yellow 
marsiiud  sjhhs  rounded  and  smaller.  Expanse  of  wiu^  >s  mil  in. 
c?  $.  Fi^a,  2.^rd,  2rth,  and  lS:h  iVtoher;  i;fn  ainl  i*6:h 
Noreniber,  ISS5. 
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Var.  a.  c^ .  Slishtlj  smaller^  the  black  cuneiform  costal  dash  of 
primaries  replaced  by  an  oblique  black  line ;  all  the  black  markings 
more  sharply  defined ;  the  white  apical  dashes  narrower,  the  black 
spots  of  the  subapical  and  submarginal  series  of  secondaries  smaller ; 
below  the  oblique  black  dash  at  end  of  cell  of  primaries  interrupted, 
the  apical  area  of  primaries  and  ground-colour  of  secondaries  clear 
Bulphur-yeUow ;  the  veins  less  dbtinctlj  black,  the  costa,  two 
abdominal  streaJLs,  and  the  pale  spots  of  the  external  border  saffron- 
yellow.     Expanse  of  wings  55  millim. 

$ .  Above  with  the  black  external  area  much  narrower  (about 
one  half  the  width  of  the  typical  form),  but  the  veins  blackened 
from  the  middle  ;  the  black  spots  better  defined,  owing  to  their  not 
being  obscured  by  the  wide  border  ;  the  basal  area  also  less  suffused 
with  blackish.  Primaries  below  with  narrower  discocellular  bar  and 
discal  belt ;  the  veins  towards  apex  and  on  secondaries  less  broadly 
black-bordered:  secondaries  chrome-yellow,  the  submarginal  spots 
smaller  and  only  connected  by  grey  scales ;  the  marginal  spots  of 
the  ground-colour  shaped  more  nearly  as  in  B.  calypso.  Expanse 
of  wings  55  millim. 

$  .  F6da,  20th  October,  1885  ;    6  •  Wadelai,  29th  March,  1887. 

Var  b,  S  •  Above  with  the  black  markings  less  strongly  defined, 
the  oblique  discocellular  line  of  primaries  sometimes  obliterated ;  the 
apical  area  of  primaries  and  the  ground-colour  of  secondaries  creamy 
whitish,  the  saffron-coloured  markings  replaced  by  pale  yellow ;  the 
veins  only  blackened  at  their  outer  extremities.  Expanse  of  wings 
57  millim. 

$.  Above  white,  not  obscured  at  the  base;  black  markings 
nearly  as  in  B,  calypso  $ ,  but  with  grey-bordered  white  dashes  on 
the  apical  area  of  primaries,  and  the  marginal  spots  of  secondaries 
obscured  with  grey  towards  anal  angle :  apical  area  of  primaries 
below  creamy  white,  the  veins  across  it  very  slenderly  black ;  the 
subapical  black  belt  narrow;  secondaries  slightly  pearly,  the  black 
spots  small,  the  other  characters  as  in  the  male.  Expanse  of  wings 
56  millim. 

cJ.  Kangasi,  1 8th  November,  1883;  d  ?•  Wadelai,  16th 
January,  1887. 

Apart  from  all  less  constant  characters,  the  whole  of  the  varieties 
of  this  species  can  be  at  once  distinguished  from  B.  calypso  by  the 
six  subapical  and  submarginal  black  spots  on  the  upper  surface  of 
the  secondaries,  which  are  perfectly  defined  in  both  sexes,  by  the 
regular  and  unbroken  character  of  the  subapical  bar  or  belt  on  the 
under  surface  of  the  primaries,  and  by  the  more  or  less  developed 
black  borders  to  the  veins  on  the  under  surface  of  the  secondaries. 

107*  Belenois  calypso,  var.  ? 

Papilio  calypso,  Drury,  111.  Exot.  Ent.  ii.  pi.  17.  figs.  3,  4 
(1773). 

d.  Kangasi,  24th  March,  1883. 

One  injured  male  only  was  obtained :  we  have  a  similar  male 
from  the  Congo.     It  differs  from  typical  B,  calypso  in  the  white 
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under  surface  of  the  secondaries,  the  costal  border  and  an  intemo- 
median  streak  from  the  base  only  being  saffron-yellow.  Though 
this  may  perhaps  be  a  distinct  species,  there  is  not  at  present 
sufficient  material  to  warrant  its  separation  on  mere  colour-characters 
apart  from  marking. 

108.  Belenois  dentigera,  sp.  n. 

<^ .  Belongs  to  the  B,  calypso  group ;  above  white :  the  primaries 
with  blackish  costal  edge ;  the  subcostal  furca  widely  blackish- 
bordered;  five  other  blackish  triangular  marginal  spots  in  a  de- 
creasing series ;  three  widely  separated  greyish  dots  in  an  angular 
Bubapical  series ;  secondaries  with  four  small  black  marginal  spots ; 
thorax  greyish,  abdomen  white.  Wings  below  white;  primaries 
with  black  costal  edge,  a  black  dot  on  the  lower  discocellular  veinlet; 
five  unequal  black  spots  in  an  angular  subapical  series ;  seven  black 
marginal  spots  at  the  extremities  of  the  veins:  secondaries  very 
faintly  rose-tinted  ;  costal  border  orange  on  basal  and  apical  thirds  ; 
an  ill-defined  orange  basi-abdominal  streak  ;  a  black  dot  at  end  of 
cell ;  a  submarginal  series  of  seven  unequal  black  spots  and  a  mar- 
ginal series  of  six.     Expanse  of  wings  60  millim. 

Stazione  Gadda,  10th  February,  1884. 

Only  one  male  of  this  very  distinct  species  was  obtained ;  it  comes 
nearest  to  an  unnamed  male  in  the  Museum  collection  from  Angola. 

109.  Belenois  gidica. 

PierU  gidica,  Godart,  £nc  Meth.  ix.  p.  131.  n.  37  (1819). 

S.  F6da,  1st  November,  1885;   $.  Wadelai,  3 1st  March,  1887. 

110.  Belenois  seyerina. 

Papilio  severina,  Cramer,  Pap.  Exot.  iv.  pi.  338.  G,  H  (1782). 

111.  Belenois  infida,  sp.  n. 

^ .  Above  like  B.  severtna,  excepting  that  it  is  a  little  smaller, 
and  has  a  distinct  black  bar,  commencing  with  a  cuneiform  black 
costal  spot,  at  the  end  of  the  discoidal  cell  of  primaries  ;  the  border 
of  secondaries  narrower  and  interrupted  by  larger  white  spots. 
Below,  the  costal  border  of  primaries  is  not  yellowish,  the  ground- 
colour of  the  apical  area  is  considerably  browner,  this  border  narrows 
abruptly  from  the  second,  instead  of  remaining  wide  to  the  first 
median  branch  ;  the  secondaries  have  a  whitish  abdominal  border 
and  all  the  veins  and  the  outer  border  are  widely  rufous-brown,  the 
latter  interrupted  by  the  usual  yellow  spots.  Expanse  of  wings  46 
millim. 

$.  Extremely  variable,  the  primaries  either  pinky  white  or 
chrome-yellow  with  a  black  external  border  occupying  from  one  third 
to  more  than  half  the  wing ;  a  broad  oblique  black  bar  across  the 
end  of  the  cell,  connected  by  black  veins  with  the  outer  border,  or, 
in  some  examples,  perfectly  lost  in  it,  a  small  costal  spot  of  the 
ground-colour  alone  remaining  to  show  the  point  of  union ;  three. 
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two,  or  no  sobapical  spots  of  the  ground-colour,  when  three  are 
present  they  form  an  oblique  series ;  secondaries  sulphur-  or  chrome- 
yellow,  the  external  black  border  broad,  sometimes  like  that  of 
B.  severina,  excepting  that  it  is  connected  with  a  discocellular 
triangular  spot  by  black  veins  (median  and  radial),  but  more 
frequently  occupyine  half  the  wing,  so  as  entirely  to  obliterate 
the  subapical  costd  spots ;  fringe  spotted  with  white.  Below 
always  yellower  than  in  B.  severina,  the  primaries  with  broad  black 
oblique  bar  at  the  end  of  the  cell,  either  connected  by  black  veins 
or  confluent  with  a  more  or  less  broad  external  border  as  above,  this 
border,  however,  never  stops  short  at  first  median  branch  as  in 
B.  severina^  but  is  continued  to  the  inner  margin ;  the  secondaries 
below  always  have  a  wider  external  border  than  in  B.  severina^ 
frequently  almost  extending  to  the  cell,  and  the  veins  are  all  widely 
bordered  with  brown.    Expanse  of  wings  50-51  millim. 

c^ .  Wadelai,  16th  January ;  $ .  28th,  29th  and  Slst  March ;  8th 
and  9th  April,  1887* 

Of  this  well-marked  species  thirteen  examples  were  collected; 
unfortunately,  twelve  of  these  are  females,  and  therefore  it  is  impos- 
sible to  say  whether  the  extraordinary  variability  in  the  width  of 
the  black  border  extends  to  the  male  sex ;  of  the  females  no  two 
specimens  are  quite  alike. 

This  is  what  I  understand  by  a  variable  species ;  many  Lepi- 
dopterists  confound  the  idea  of  a  variety  or  sport  with  that  of  a 
fixed  local  form  (which  I  regard  as  the  only  species  in  Lepidoptera), 
and  this  leads  them  into  sudi  a  perplexed  condition  of  mind  that 
they  have  some  difficulty  in  deciding  as  to  whether  a  new  form  shall 
be  called  a  new  species  or  a  variety.  In  Mr.  Samper's  recently 
published  '  Beisen  im  Archipel  der  Philippinen,'  2nd  part,  p.  84, 
the  difficulty  is  thus  met — *'  105  a.  var.  Euriput  lueasioidet,  n.  sp." 

112.  BbLENOIS  AGRIPPINA. 

Pieris  offrippina,  Felder,  Reise  der  Nov.,  Lep.  ii.  p.  173.  n.  159 
(1865). 

c^  $.  Wadelai,  13th  and  16th  January;  19th  and  29th  March; 
8th  April. 

I  doubt  very  much  whether  the  distinction  between  this  species 
and  J^.  lordaea  can  be  maintained,  the  difference  (chiefly  in  size) 
appears  to  be  more  and  more  unsatisfactory  as  additional  specimens 
are  received. 

Papilionin^. 

113.  Papilio  policbnes. 

Paptlio  policenes,  Cramer,  Pap.  Exot.  i.  pi.  37.  A,  B  (1776). 
Kangasi,  20th  August,  1883 ;  Monbuttu  in  July  or  August. 
Only  three  imperfect  specimens  were  obtained. 

114.  Papilio  antheus. 

PapiUo  antheus,  Cramer,  Pap.  Exot.  iii.  pi.  234.  B,  C  (1/82). 
Starione  Gadda,  I9th  January,  1884. 
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Only  one  male  was  obtained ;  the  species  appears  to  be  somewhat 
rare. 

115.  Papilio  pylades. 

Papilio  pylades,  Fabricius,  Ent.  Syst.  iii.  1,  p.  34.  n.  100  (1793). 

Tobbo,  22nd  May;  Kangasi,  27th  and  29th  July,  6th,  7th,  12th, 
1 6th  October,  16th,  20th,  and  22nd  November;  Stazione  Bauri.  in 
September  1883;  Stazione  Gadda,  1 7th,  1 9th,  26th,  and  28th 
January,  10th  February,  1884;  F6da,  3 1st  October  and  25th 
November,  1885 ;  Monbuttu  in  July  and  August. 

116.  Papilio  TYNDERiEus. 

Papilio  tyndercBuSy  Fabricius,  Ent.  Syst.  iii.  1,  p.  35.  n.  104 
(1793). 

Monbuttu  in  July  and  August. 

117.  Papilio  LEONiDAs. 

Papilio  leonidas,  Fabricius,  Ent.  Syst.  iii.  1,  p.  35.  n.  103(1793). 
Kangasi,  3rd  November,  1883. 

118.  Papilio  RiDLEYANUs. 

Papilio  ridleyanus,  White,  Ann.  &  Mag.  Nat.  Hist.  xii.  p.  262 
(1843). 

Kangasi,  20th  July,  1883. 

119.  Papilio  DEMOLEus. 

Papilio  demoleus,  Linnaeus,  Mus.  Lud.  Ulr.  p.  214  (1764). 

Stazione  Bauri,  September  ;  Kangasi,  20th,  24th,  25th,  29th,  and 
31st  July,  9th  October,  20th  and  21st  November;  Lad6,  20th 
December,  1883;  Stazione  Gadda,  17th  and  19th  January  and  Ist 
April,  1884;  Monbuttu  in  July  or  August;  Wadelai,  16th  January 
and  9th  April,  1887. 

A  much-worn  example  of  an  apparently  new  species  of  Papilio 
allied  to  P,  cynorta  was  obtained  at  Monbuttu  ;  it  is  unfortunately 
not  sufficiently  perfect  to  be  worth  describing. 

120.  Papilio  erinus. 

Papilio  erinuMy  Gray,  Cat.  Lep.  Ins.  B.  M.  i.  p.  35.  n.  127 
(1865). 

Kangasi,  17th  July  and  2nd  October,  1883 ;  Monbuttu,  in  July 
or  August. 

121.  Papilio  bromius. 

Papilio  bromius,  Doubleday,  Ann.  &  Mag.  Nat.  Hist.  xvi.  p.  176 
(1845). 

Stazione  Bauri,  September  1883;  Stazione  Gradda,  6th  June, 
1884  ;  Monbuttu  in  July  or  August. 
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122.  Papilio  hespjcrus. 

PapUio  hesperus,  Westwood,  Arc.  Entom.  i.  pi.  48  (1843). 

Monbattu  in  Julj  or  August. 

Only  one  damaged  example  was  taken. 

HSSPSRI  I  DiB. 

123.  HeSFERIA  FORE8TAN. 

Papaio  forestan^  Cramer,  Pap.  Exot.  it.  pi.  391.  E«  F  (1782). 
Monbuttu,  in  Julj  or  August. 
Two  fragmentary  specimens. 

124.  ChAPRA  MATHIA8. 

Hesperia  mathias,  Fabricius,  Ent.  Syst.  Supp.  p.  433  (1798). 
Kangasi,  22nd  July,  1883;  Wadelai,  9tb  April,  1887. 

125.  Parnara  inconspicua. 

HeMperia  inconspicua,  Bertoloni,  Mem.  Ace.  Bon.  1849,  p.  15. 
Wadelai,  3rd  and  8tb  April,  1887. 

126.  GOMALIA  ELMA. 

Pyrffus  elma^  Trimen,  Trans.  Ent.  Soc.  ser.  3,  toI.  i.  p.  288 
(1862). 

Gomelia  albo/asciala,  Moore,  P.Z.S.  1879,  p.  144. 
Wadelai,  8th  April,  1887. 

127.  Pardaleodes  edipus. 

Papilio  edipus,  Cramer,  Pap.  Exot.  iv.  pi.  366.  E,  F  (1782). 
$.  V^ada,  16th  June,  1883. 

1 28.  ThANAOS  DJALiBUA. 

PUrygospidea  djiBlteUe,  WallengreD,  Lep.  Rhop.  Caffr.  p.  54 
(1857). 

9.  Wadelai,  29th  and  3l8t  March,  8th  April,  1887. 

The  females  show  no  trace  of  the  ochraceous  colouring  on  the 
under  surface  which  characterizes  the  male  specimens. 

HETEROCERA. 

AoARISTIDiB. 

129.  EUSEMIA  EUPHEMIA. 

PhaUtna  euphemia,  Cramer,  Pap.  Exot.  iv.  pi.  345.  A  (1782). 
Wadelai,  4th  January  and  3l8t  March,  1887. 

130.  ^GOCERA  TRICOLOR. 

JEgoeera  tricolor,  Druce,  Ent.  Month.  Mag.  xz.  p.  155  (1883). 
Wadeki,  $,  16th  March;   d,  3rd  April,  1887. 
Paoc.  ZooL.  Soc— 1888,  No.  VI.  6 
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131.  Mqoceka  magna. 

^gocera  magna.  Walker,  Cat.  Lep.  Het.  i.  p.  56.  n.  3  (1854). 
Eangasi,  29th  July,  1883  ;  Wadelai,  8th  and  28tb  March,  1887. 

132.  ^GOCERA  RECTI  LIN  EA. 

jEgocera  rectilinea,  Boisduval,  Sp.  G6d.  L^p.  i.  pi.  14.  fig.  5 
(1836). 

Wadelai,  9th  and  11th  March  and  8th  April,  1887. 

ARCTIIDifi. 

133.  EUCHROMIA  FULVIDA. 

Euchromia/ulvida,  Butler,  Trans.  Ent.  Soc.  1888,  pi.  iy.  fig.  9. 
Euchromia  sperchiua  (part.).  Walker,  Cat.  Lep.  Het.  i.  p.  220. 
n.  24  (1854). 

Kangasi,  27th  July,  1883 ;  Monbuttu  m  July  and  August. 

134.  AlPENUS  JEQUALIS. 

Mpenus  agualis.  Walker,  Cat.  Lep.  Het.  ii.  p.  686.  n.  1  (1855). 
Wadelai,  Uth  March,  1887. 

135.  TiENIOPYGA  SYLVINA. 

PhaliBna-Noctua  aylvina,  Stoll,  Suppl.  Cramer,  Pap.  Exot.  pi.  40. 
fig.  4(1791). 

$  •  Stazione  Gadda.  23rd  April,  1884. 

136.  Pleretes  pactolicus,  sp.  n. 

Bright  orange,  with  hlack-bordered  steel-blue  markings ;  primaries 
with  two  subconfluent  spots  placed  obliquely  close  to  the  base  (in 
the  female  they  are  confluent  and  form  a  short  oblique  bar) ;  three 
nearly  straight  bands,  nearly  equidistant  on  the  costal  margin, 
crossing  the  wing  to  inner  margin,  the  outer  edges  of  these  bands 
are  slightly  convex,  and  the  outermost  band  tapers  (in  the  male 
especially)  towards  its  inferior  extremity ;  a  short  subapical  bar  or 
blotch,  and  two  large  spots,  the  upper  one  discal,  ovate  or  pyriform, 
the  lower  quadrate  or  triangular  and  placed  at  external  angle ;  a 
large  apical  spot  and  five  or  six  (in  the  female)  marginal  spots  ;  the 
apical  and  three  first  marginal  spots  confluent  in  the  female :  secon- 
daries of  male  with  a  small  costal  spot  before  the  middle ;  a  tolerably 
wide  external  border,  widest  at  apex,  where  it  is  interrupted  by  an 
externally  bisinuated  spot  of  the  ground-colour,  interrupted  on  the 
third  median  branch  by  a  square  excavation,  near  to  which  is  a 
yellow  spot  on  the  fringe:  secondaries  of  female  with  a  clavate 
patch  commencing  in  a  large  costal  spot  and  crossing  the  cell ;  a 
narrow  curved  bar  at  the  end  of  the  cell  and  a  tolerably  broad  un- 
interrupted external  border  :  face,  tips  of  palpi,  antennae,  two  spots 
on  tlie  collar,  a  large  spot  on  each  tegula,  a  large  dorsal  spot  on  the 
female,  a  second  (metathoracic)  dorscd  spot  on  both  sexes,  and  in  the 
female  the  anal  segment,  blue-black  ;  body  below  transversely  barred 
with  black;  legs  black.     Expanse  of  wings,  <;  70  millim.,  $  71* 
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Wadelai,  11th  and  12th  January,  1887. 

Nearest  to  P.  thelwallii,  Drace,  but  diflTering  from  it  in  the  nar- 
rower border  to  the  secondaries,  and  from  all  the  three  described 
species — P.  thelwallii,  P.  bellalrix,  and  P.  tigris — ^in  the  straight  in- 
stead of  angulated  bands  on  the  primaries ;  the  orange  of  the  male 
is  paler  than  in  the  female  but  is  quite  uniform ;  in  P.  tigris  the 
primaries  are  decidedly  paler  than  the  secondaries. 

LiTHOSIIDiB. 

137.  Argina  cingulifrra. 

Beiopeia  cingulifera.  Walker,  Cat.  Lep.  Het.  ii.  p.  569.  n.  7 
(1854). 

$.  Wadelai,  18th  March,  1887. 

138.  Deiopeia  pulchella. 

Tinea pulchella^  Linnaeus,  Syst  Ent.  i.  2,  p.  884.  n.  349  (1765). 
Wadelai,  13th  and  20th  January,  8th  and  9th  February,  and  1 1th 
March,  1887. 

NYCTEMERIDiB. 

139.  Leptosoma  leuconoe,  var. 

Njfciemera  leuconoB^  Hopffer  in  Peters's  Reise,  pi.  28.  fig.  3. 
F6da,  3rd  and  20th  Nofember,  1887. 

LiPARIDiB. 

140.  CrOPERA  TE8TACEA. 

Cropera  iesiacea.  Walker,  Cat.  Lep.  Het.  iv.  p.  826.  n.  1  (1855). 
$ .  Monbuttu,  in  July  or  August. 

One  much  worn  example.  The  species  was  originally  described 
from  Natal. 

Lasiocampi  d* a. 

141.  Jana  gracilis. 

Jitna  graeilii,  Walker,  Cat.  Lep.  Het.  It.  p.  913.  n.  8  (1855). 
Kangasi,  3rd  October,  1883. 
One  very  much-worn  male. 

142.  Jana  ffntiGiNA. 

Jana  strigina,  Westwood,  P.  Z.  S.  1849,  p.  37. 

$.  Stazione  Bauri,  September  1883. 

The  description  of  this  species  was  taken  from  an  example  received 
from  Sierra  Leone ;  it  is  rather  vague,  but  agrees  in  so  many  respects 
with  the  specimen  now  obtained  that  I  have  no  hesitation  in  identi- 
fying the  latter  with  it ;  the  basal  half  of  the  secondaries  is  not 
B^ictly  speaking  black,  for  tbe  costal  third  is  of  a  pale  brown  colour, 
crossed  by  the  white  belt  before  basal  third  ;  this  belt  also  is  rery 
wide  io  front,  so  that  towards  the  costs  it  occupies  quite  a  third  of 

6* 
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the  basal  half;  then,  again,  the  whfde  of  the  brown  stripes  on  the 
primaries  cross  these  wings  from  costal  vein  to  inner  margin ;  but 
the  primaries  of  the  type  may  have  been  somewhat  rubbed,  which 
would  account  for  this  discrepancy. 

Saturn  iid^s. 

143.  Henucha  delegorguei. 

Satumia  delegorffuei,  Boisduval,  Yoy.  de  Deless.  ii.  p.  601  (1847). 
6  $ .  Monbuttu. 
One  much-worn  pair. 

144.  AtTACOS  BAUHINIiB. 

Bomhyx  (JSatumid)  bauhinue,  Boisduval  in  Gudrin's  Regne  Anim., 
Ins.  p.  506,  pi.  86.  fig.  1. 

d.  "Vusterma,"  26th  May,  1883. 

14.5.  Antheruea  emini,  sp.  n. 

9 .  Nearest  to  A,  gueinzii  and  A.  wahlbergii ;  bright  chrome- 
yellow,  the  central  belt  across  the  wings  formed  as  in  A*  gueinzii ;  the 
bauds  limiting  this  belt  rufous-brown,  irrorated  with  grey  and  pink 
scales,  the  centre  rather  densely  irrorated  with  dull  ferruginous  scales ; 
the  ocellus  at  the  extremity  of  the  discoidal  cell  of  primaries  D-shaped, 
its  outer  edge  dark  plum-colour,  its  iris  orange,  its  pupil  hyaline- 
white  ;  the  ocellus  of  the  secondaries  almost  exactly  as  in  A,  gueinzii^ 
R  broad  submarginal  zigzag  rusty  brown  squamose  band,  which,  how- 
ever, is  wanting  on  the  apical  half  of  secondaries ;  outer  margin 
orange-tinted,  fringe  brown :  antennse  and  face  somewhat  rufous ; 
abdomen  with  ill-defined  rust-brownish  dorsal  region ;  underside 
with  markings  less  defined  than  above ;  the  inner  band  of  the  central 
belt  wanting,  the  whole  basal  area  of  secondaries  flesh-tinted,  the 
zigzag  submarginal  band  replaced  by  a  series  of  triangular  rufous- 
brown  spots.     Expanse  of  wings  148  millim. 

Stazione  Gadda,  1st  June,  1884. 

This  magnificent  species  is  considerably  larger  than  either  of  the 
allied  forms  with  which  I  have  compared  it. 

APAMIIDiB. 

146.  Amyna  undulifera. 

iS .  Amyna  undulifera^  Butler,  Ann.  &  Mag.  Nat.  Hist.  ser.  4, 
vol.  xvi.  p.  403(1875). 

$.  Wadebii,  8th  April,  1887. 

One  worn  example,  apparently  referable  to  this  species. 

OPHIDERIDiB. 

147.  Ophideres  MATERNA. 

PhaltenorNoctua  matema,  Linn.  Syst.  Nat.  ii.  p.  840.  n.  117 
(1766). 

$.  Wadelai,  15th  March,  1887 
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OMMATOPHORIDifi. 

148.  Cyligramma  latona. 

PkaUtna-Noetua  latona^  Cramer,  Pap.  Exot.  i.  pi.  13,  B  (1/79). 
WadeH  12th  March,  1887. 

We  have  this  species  from  Western  and  Eastern  Africa ;  it  is 
abundant,  and  occurs  in  nearly  every  African  collection  received. 

OpHIUSIDiB. 

149.  Sphingomorpha  monteironis. 

SpkingoMorpha  manieironisg  Butler,  Ann.  &  Mag.  Nat.  Hist, 
ser.  4,  vol.  xvi.  p.  406.  n.  81  (1875). 
Wadelai,  15th  March  and  12th  April,  1887. 

150.  OpHITJSA  AN6ULARIS. 

C^hiusa  angularUt  Boisduval,  Faune  Ent.  de  Madag.  pi.  13.  fig.  2 
(1833). 
WadeUi,  8th  April,  1887. 

151.  Grammodes  oeometrica. 

Pkalana-Noetua  geometnea^  Rossi,  Fauna  Etr.  ii.  p.  1 79. 
Wadelai,  11th  March,  1887. 

152.  Trigonodes  actjtata. 

Trigtmodes  acutata^  Gu^n^,  Noct.  iii.  p.  283.  n.  1728  (1852). 
Wadelai,  15  th  March,  1887. 

RsMIGIIDiB. 

153.  Remigia  pblltta. 

Remigia  pellita,  Gu^n^,  Noct.  iii.  p.  318.  n.  1780  (1852). 
Wadelai,  8th  AprU,  1887. 

PoLYDESlflDiB. 

154.  POLYDESMA  BOARMIOIDE8. 

Polydesma  boarmioides,  G\x4n6e,  Noct.  ii.  p.  442.  n.  1315  (18 '>2). 
Wadelai,  10th  March,  1887. 

MACARIIDiB. 

155.  Tephrina  defectaria? 

Tephrina  defectaria,  Walker,  Cat.  Lep.  Het.  xziii.  p.  962.  n.  29 
(1862). 
Wadelai,  15th  March,  1887. 

FiDONIIDiB. 

156.  StERRHA  8ACRARIA. 

PhaUena-Geomeirdsaeraria^  Linn.  Syst.  Nat.  i.  2,  p.  863  (1766). 
Wadelai,  27th  January  and  29th  March,  1887. 
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6.  On  some  Coleoptera  from  Eastern  Equatorial  Africa, 
receiyed  from  Emin  Pasha.  By  Charles  O.  Water- 
house,  F.E.S. 

[Beceived  January  6, 1888.] 

The  small  series  of  Coleoptera  received  from  Emin  Pasha  is  inter- 
esting as  containing  examples  of  one  species  new  to  science,  and  of 
six  which  had  previously  heen  received  at  the  British  Museum  from 
West  Africa  only,  as  indicated  in  the  following  list.  The  localities 
from  which  the  other  species  have  heen  recorded  are  also  here  given. 

1.  Tefflus  hacquardi,  Ghandoir.  Zanzibar. 

2.  Tefflus  carinatus,  Klug.      ^  Mosambique. 

3.  Catharsius  8E80STRI8,  Dej.  (in  litt.).  Egypt. 

A  single  male  example  which  agrees  well  with  one  from  Egypt 
from  Dejean's  collection  and  labelled  by  him  *  aesoatris.*  C,  wsostris, 
Dej.,  according  to  Gemminger  and  Harold's  Catalogue  of  Coleoptera, 
is  the  same  as  C,  pithecius,  Fabr.,  and  has  the  habitat  Tropical 
Africa  placed  to  it.  Scarabaus  pithecius,  Fabr.  (Syst.  Ent.  p.  21), 
however,  is  an  Indian  species  (as  Fabricius  correctly  states),  and  the 
type  in  the  British  Museum  collection  is  simply  an  immature  spe- 
cimen of  Scarabaus  sabaus,  Fabr.  (Spec.  Ins.  i.  p.  23),  the  type  of 
which  is  also  in  the  British  Museum. 

The  African  species  differs  from  the  true  sabaus  in  having  the 
sides  of  the  thorax  less  rounded  anteriorly,  and  the  anterior  angles 
are  punctured  all  over,  whereas  in  C,  sdbaus  they  are  impunctate\ 

4.  CoRYPHOCERA  AFRICAN  A,  Drury.  W.  Africa. 
6.  Sternocera  KLUGii,  Thomson.                  ^      Nubia. 

6.  Tetralobus  subsulcatus,  Gu^rin.  Abyssinia. 

7.  Tetralobus  dufouri,  Cand&ze.  Senegal, 

8.  Tetralobus  cribricollis,  n.  sp. 

Piceo-niger,  parum  nitidus,  suhtiliter  griseo-pulescms  ;  capitis 
f route  antice  modice  angttstata,  medio  fovea  elongata  impressa, 
veriice  carina  brevi  munito;  thorace  nigrOy  bene  convexo,  con/eriim 
sat  for  titer  rvgos(hpunctato  ;  elytris  creberrime  subtiliter  punc- 
tatis,  striis  dorsalilus  obsoietis,  striis  duabtts  abbreviatis  props 
humeros  distinctis. 

Long.  13-16^,  lat  4^-5^  liu. 

Allied  to  T,  rotundi/rons,  but  narrower,  less  shining,  and  with  the 
thorax  rugosely  punctured.     Frontal  plate  distinctly  narrowed  in 

^  C.  cribricollis^  Walker,  placed  ag  a  ftynonvm  of  C.  sabma  in  Qemminger  ■ 
Catalogue,  differs  from  that  species  in  being  less  shining  and  in  baying  only  the 
outer  half  of  the  anterior  angles  of  the  thorax  puncturM. 
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fronty  closely  and  coarsely  puuctured,  the  front  margin  scarcely 
reflexedy  interrupted  in  the'  middle.  Lamellae  of  the  antennae  not 
▼ery  long.  Thorax  very  convex,  one-fiflh  broader  than  long,  with 
a  trace  of  an  impression  on  each  side  of  the  disk,  rounded  anteriorly, 
parallel  at  the  sides  in  the  middle,  very  slightly  constricted  before  the 
divei^ng  posterior  angles.  The  surface  is  densely  and  very  coarsely 
punctured  and  mgulose,  except  on  each  side  of  the  base,  where  it  is 
even  and  much  less  coarsely  punctured.  The  punctuation  of  the 
elytra  (as  compared  with  allied  species)  is  rather  strong  and  very 
dense  at  the  sides  and  humeral  region.  There  are  no  distinct  strise 
except  at  the  base,  and  two  short  ones  st  the  side,  near  the  shoulder. 
The  posterior  coxss  are  concave  for  about  half  their  length. 
Punctures  on  the  prosternum  large  and  deep,  moderately  close  to- 
gether, but  very  irr^nUr. 

9.  Rhytidonota  plicata,  Kraatz.  Nubia. 

10.  AsPiiMMTERNtJM  METALLicuM,  Fabr.  W.  Africa. 

11.  Sternotomis  BOHNDORFi,  Waterhouse.         E.Africa. 

12.  QuiMALANCA  REOALI8,  Fabr.  W.  Africa. 

13.  Ceratites  JA8PIDEU8,  Scrville.  W*  Africa. 
Has  been  received  from  most  parts  of  Africa. 

14.  Petroonatha  gigas,  Fabr.  W.  Africa. 

15.  DiAPROMORPHA  TRIFA8CIATA,  OUv.  Ft.  Natal. 


February  7.  1888. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  January  1888: — 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  January  were  64  in  number.  Of  these  38  were  acquired 
by  presentation,  1  by  exchange,  and  25  by  birth.  The  total  number  of 
departures  during  the  same  period,  by  death  and  removals,  was  147. 

Mr.  £.  G.  Loder,  F.Z.S.,  exhibited  a  tusk  of  an  African  Elephant, 
and  made  the  following  remarks : — 

The  Elephant-tusk  exhibited  this  evening  is  (as  far  as  I  can  ascer- 
tain) the  heaviest  that  has  ever  been  seen  in  this  country. 

Its  weight  is  1  cwt.  2  qrs.  16  lbs.  =  184  lbs.,  as  will  be  seen  by 
the  accompanying  *'  weight  account "  signed  by  the  warehouse- 
keeper  of  the  London  and  St.  Katherine  Docks.  The  length  of 
the  tusk  along  the  curve  is  9  ft.  5  in.,  the  maximum  circumference 
224  inches. 

it  was  shipped  from  Bombay  to  London,  so  that  it  probably 
came  from  the  east  coast  of  Africa,  possibly  from  Zanzibar. 


88  MR.  O.  A.  BOULENGER  ON  THK  HBRFSTOLOGY      [Feb.  7» 

Mr.  A.  Thomson  exhibited  a  living  specimen  of  the  larval  form 
of  a  Stick-insect  from  Southern  France  (Empusa  egena),  from  the 
Society's  Insect-house,  and  spoke  of  its  manner  of  catching  flies. 


The  following  papers  were  read  : — 

1.  Third  Contribution  to  the  Herpetology  of  the  Solomon 
Islands  ^     By  6.  A.  Boulenoer^  F.Z.S. 

[Beoeived  January  11, 1888.] 

Mr.  C.  M.  Woodford  has  brought  home  a  large  series  of  Reptiles 
and  Batrachians  obtained  during  his  visit  to  the  Islands  of  Guadal- 
canar  and  New  Georgia.  The  fact  that,  in  spite  of  the  extent  of  the 
collection  (over  200  specimens)  and  the  special  attention  paid  by  the 
collector  to  this  group  of  animals,  only  four  species  are  thereby  added 
to  the  herpetological  list  of  the  Solomons,  shows  that  our  know- 
ledge of  this  part  of  the  fauna  approaches  completion.  Dendrophis 
ealligoBter^  Gthr.,  and  Cornufer  corrugatua^  A.  Dum.,  arc  recorded 
for  the  first  time  from  the  Solomon  Islands,  and  two  new  snakes  are 
described  further  on. 

The  following  is  a  list  of  the  species  obtained : — 

Ouadalcanar : — Orocodilus  poronu,  Schn.,  Gehyra  oceanicat  Less., 
Varanus  indicus^  Daud.,  Lygowma  cyanurum.  Less.,  L.  nigrum^  H. 
ft  J.,  L,  albo/aseiatum,  Gthr.,  Corucia  zebrata\  Gray,  Enygrus 
earinatus,  Schn.,  "t^endrophis  calligaster,  Gthr.,  Dipsa8  irregulari$, 
Merr.,  Hoplocephalus  melanurus,  sp.  n.,  Rana  g^pyi,  Blgr.  *, 
12.  kreftii,  Blgr.,  Comufer  solomonis,  Blgr.,  C.  carrugatus,  A.  Dum., 
Ceratobatrachus  guentheri,  Blgr.,  and  Hyla  tnaerops,  Blgr. 

Rubiana,  New  Georgia  : — Lygosoma  eyanurum^  Less.,  L,  eyano^ 
gaster.  Less.,  L.  nigrum,  H.  ft  J.,  Enygrua  carinatus,  Schn., 
dendrophis  solomonia,  Gthr.  (a  variety  with  uniform  green  upper 
parts),  Dipsas  irregularis,  Merr.,  Hoplocephalus  wood/ordi,  sp.  n., 
Itana  guppyi,  Blgr.,  Cornufer  corrugatus,  A.  Dum.,  and  Cerato- 
batraehus  guentheri,  Blgr. 

Hoplocephalus  melanurus,  sp.  n. 

Body  rather  stout.  H  ^ad  depressed,  slightly  widened  posteriorly ; 
snout  short,  uithout  canthus  rostralis;  eye  moderate;  no  superci- 
liary ridge  ;  rostral  considerably  broader  than  deep,  its  upper  border 
forming  a  very  open  angle ;  internasals  half  as  long  as  the  prse- 
frontals,  which  are  a  Utile  shorter  than  the  frontal ;  latter  shield 

»  P.  Z  8.  1887,  p.  333. 

*  Bir.  Woodford  confimis  from  actual  obeenration  the  •tatement  made  by 
me  that  the  tail  ia  a  prehensile  organ.  This  Lizard  was  seen  to  suspend 
itself  to  branches  of  trees  bj  means  of  the  tail. 

*  The  largest  female  specimen  measures  21  centim.,  from  snout  to  rent,  the 
largest  male  only  10 ;  the  male  is  characterised  by  the  presence  of  a  small 
external  vooal  sac  on  each  side  of  the  throat.  These  frogs  feed  chiefly  upon 
large  orustaceans  (Sesarma  lufordii  and  Cardiosoma  camiftjc^  fide  Pocock). 
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pentagonal,  only  a  little  longer  than  broad,  and  broader  than  the 
supraocular  ;  parietals  as  long  as  the  prefrontals  and  frontal 
together  ;  nasal  forming  a  short  sature  with  the  pr»ocular  ;  two 
postocularSy  lower  largest ;  seven  upper  labials,  third  and  fourth 
entering  the  eye,  first  smallest,  sixth  largest ;  seven  lower  labials, 
four  in  contact  with  the  chin-shields,  fourth  and  sixth  largest ;  one 
temporal  in  the  first  row,  two  in  the  second,  three  in  the  third. 
Scales  in  15  or  17  rows ;  ventrals  165  to  171 ;  anal  divided ;  sub- 
caudals  single,  38  to  48.  Upper  surface  of  tail  with  a  more  or  less 
complete  series  of  transyersely  enlarged  scales.  Head  and  sides 
usuaUj  reddish,  dorsal  region  dark  brown  ;  some  or  all  of  the  scales 
with  a  bUck  border ;  tail  black ;  some  specimens  nearly  entirely 
black,  others  with  traces  of  black  transverse  hands ;  ventrals  yellow, 
on  the  hind  part  of  the  body  with  dark  brown  or  black  margin. 

Numerous  specimens ;  the  largest  measures  one  metre,  in  which 
the  tail  enters  for  14  centim. 

HOPLOCEPHALUS  WOODFORDI,  Sp.  U. 

This  species  agrees  in  every  respect  with  the  preceding,  save  that 
the  scales  are  somewhat  longer,  and  the  subcaudals  (with  the 
exception  of  the  first  and  third)  double.  Scales  17;  ventrals  166; 
anal  divided ;  subcaudals  45.  Head  dark  brown  ;  body  brownish 
white,  each  scale  with  a  blackish-brown  border,  forming  a  reticulate 
pattern ;  lower  parts  white,  subcaudals  with  dark  brown  border. 
Total  length  67  centim.,  in  which  the  tail  enters  for  10.  A  single 
specimen. 

Considering  that  this  species,  in  spite  of  its  divided  subcaudals,  is 
extremely  closely  allied  to  the  preceding,  as  well  as  to  H,  par  ^  and 
PseudeehU  porphyriaca,  I  have  not  the  slightest  hesitation  in 
referring  it  to  the  genus  Hoplocephalus,  It  is  clear  to  me  that,  in 
these  elapoid  forms,  the  character  of  divided  or  single  subcaudals 
cannot  be  employed  in  defining  genera,  not  more  than  in  the  genus 
Bothrops,  Nor  can  I  regard  the  division  or  non-division  of  the 
anal  as  a  generic  character. 


A  complete  list  of  the  Reptiles  and  Batrachians  of  the  Solomon 
Group  is  appended  to  this  note,  with  a  table  showing  their  distribu- 
tion in  the  various  islands  which  have  been  explored,  their  presence 
being  indicated  by  a*.  An  asterisk  prefixed  to  the  name,  signifies  that 
a  species  is,  according  to  present  information,  restricted  to  this  group 
of  islands.  The  table  well  shows  the  considerable  difference  between 
the  fauna  of  the  two  extreme  islands,  viz.  Faro  and  San  Christoval, 
the  former  exhibiting,  chiefly  in  the  abundance  and  yariety  of 
Batrachian  life,  a  more  Papuasian,  the  latter  a  more  Polynesian 
character. 

^  The  ttaiement  in  my  deecription  (Tr.  Z.  S.  zii.  p.  46),  that  the  tuboaudala 
are  in  pain,  is  a  lapsus ;  they  are  all  simple. 
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BEPTILIA. 

Cbooodilia. 
1.  Orooodilus  porosiu,  8chn. . 


S. 

»4. 

»6. 

6. 

7. 

8. 

♦9. 
•10. 
*11. 
*12. 

13. 
»14. 

16. 

16. 

17. 

18. 


IiAdBTILlA. 

GTmnodactjluB  pelagious,  Gir,„ 

Grehjra  ooeanica,  Zm8,  

LepidodaoWlus  guppyi,  Blffr,   .. 

woodfordi,  Blgr,    

Gecko  Tittatus,  Houtt 

Gonjocephalus  godeffroji,  Ptr$, 

Varanus  indiciis,  Dattd. 

Goruoia  zebrata,  &ray.  

Lygosoma  solomonis,  Blgr 

woodfordi,  Bl^.    

ooncinnatum,  j?^.    

smaragdinum,  Z«w.  

axLoUst  Blffr,   

ojanurum,  LeM. 

cyanogaster,  Less 

nigrum,  K  ^  J. 

albo£uciolatum,  Gtkr 


Ophidia. 


*19.  Typhlops  alueiiBis,  BA^r 

20.  £nygru8  carinatus,  Schn 

21.  bibronii,  H,  #  J.    

22.  Dendrophis  calligaster,  Gthr, 

23.  solomoma,  Gthr.    

24.  Dipsas  irregularis,  Aferr,  

*25.  HoplocephaJuB  par,  Blgr 

*26.  meianurus,  jB^ 

♦27.  woodfordi,  Blar 

28.  PlaturuB  faflciatus,  i>aiii.  


BATBACHIA. 
*1.  Bana  bufoniformis,  Blgr. 


*2. guppy»»  ^^• 

•3.  opifltho ' 


opiflthodon,  Blgr 

»4.  krefflii,  ^^. 

5.  Comufer  dorsalis,  A,  J>um,   

•6. guppyi,  ^^r 

7.  corrugatus,  A.  Bum 

*8.  lolomonis,  Blgr, 

*9.  Batrachylodes  vertebralis,  Blgr. 
♦10.  Geratobatrachus  guentheri,  ^^. 

*11.  HyU  lutea,  5(^.    

*12.  mBcropt,  Blgr.  

♦13. theeaurenais,  P^rj, 
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2.  Descriptions  of  some  new  Lepidoptera  from  Kilima-njaro. 
By  Abthxjk  G.  Butlbb,  F.L.S.,  F.Z.S,  &c. 

[BeceiTed  Deoember  14, 1887.] 

Examples  of  some  of  the  species  here  described  were  collected  by 
the  late  Bishop  Hannington  and  of  others  bj  Mr.  F.  J.  Jackson ; 
in  not  a  few  cases  specimens  of  the  same  species  were  obtained  by 
both  gentlemen. 

RHOPALOCERA. 
Nymphaliojb. 

EuPLOCIXiB. 

1«  Amatjrib  HANNIN6TONI9  sp.  n. 

Primaries  black,  with  pure  white  markings  as  in  A.  egialea, 
excepting  that  all  the  larger  spots  are  reduced  one  third  in  size ; 
secondaries  dark  brown,  with  a  sharply  defined  oblong  belt  united 
by  a  short  band  to  costa,  from  the  abdominal  margin  to  a  little 
above  the  cell,  sordid  white ;  seyen  submarginal  white  spots,  the 
relative  sizes  of  which,  reckoning  from  costa,  are  4,  6,  5,  1,  2,  7,  3  ; 
two  or  three  white  dots  nearer  to  the  margin  ;  under  surface  only 
differing  from  the  upper  surface  as  in  the  allied  A.  egialea  and 
A.  hyalites.     Expanse  of  wings  81  millim. 

Two  males ;  Hills  of  Terta  in  April  (Hannington). 

ACRMJUM. 

The  female  of  Acrcea  (Planema)  johnatoni  of  G-odman  was  in 
the  same  collection  and  is  evidently  modified  in  imitation  of  the 
foregoing  Amauris;  it  is  black,  with  four  white  spots  arranged 
obliquely  in  pairs  and  a  dull  white  or  yellowish  belt  across  the 
secondaries  as  in  the  male  ;  the  receipt  of  this  female  is  most  inter- 
esting, as  it  is  a  clue  to  the  position  of  the  species,  which  is  clearly 
seen  to  be  allied  to  A.  (P.)  lycoa  from  the  west  coast ;  one  example 
was  received  from  the  Hills  of  Terta,  auother  between  3000-8000 
feet  on  the  slopes  of  Kilima-njaro  in  March. 

2.  Planema  Montana,  sp.  n. 

c^ .  Allied  to  P.  aganice,  but  differing  in  the  bright  orange-fulvous 
colour  of  the  bands  and  in  the  greater  width  of  the  angulated  baud 
of  primaries.     Expanse  of  wings  68  millim. 

Slopes  of  Kilima-njaro,  3000-5000  feet,  in  March  (Hannington), 

NymphalinwE. 

3.  EURYPHENE  YIOLACEA,  Sp.  U. 

d  $  •  Allied  to  E.  neophron  of  Hopffer  (a  common  Zanzibar 
species),  but  differing  in  the  purple  instead  of  greenish-blue  colora- 
tion of  the  upper  surface,  the  narrower  and  duller  orange-ochreous 
belt  across  the  black  apical  half  of  primaries,  and  the  more  prominent 
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longer  apical  ochreous  patch ;  on  the  uuder  surface  the  ground- 
colour is  suffused  with  yellow  instead  of  with  lilac,  and  the  white 
markings  are  washed  with  yellowish;  a  distinctly  dull  yellow 
patch  replacing  the  white  spot  at  apex  of  primaries.  Expanse  of 
wings  <S  70  millim. ;    $  87  millim. 

Slopes  of  Ealima-njarOy  3000-5000  feet,  in  March  {Banning ton). 

This  appears  to  be  a  fairly  common  species,  it  was  also  obtained 
by  Mr.  Jackson ;  but,  unfortunately,  his  specimens  were  all  more 
or  less  damaged  by  some  larger  insects,  which  got  loose  in  the  box 
and  broke  them  on  the  way  home. 

Amongst  other  Nymphalime,  Mr.  Jackson  obtained  Eurytela 
dryope  and  E,  ophione  and  a  Neptis  allied  to  N,  meticerte  (two 
specimens  of  which  from  Zanzibar  stand  in  the  Hewitson  collection 
along  with  the  latter  species). 

4.  Neptis  goochii,  Trimen,  var. 

Nearly  allied  to  N,  melieerte,  but  the  white  discoidal  patch  of 
primaries  reduced  to  a  small  spot  near  the  end  of  the  cell ;  the  large 
discal  spots  wider,  those  of  the  upper  patch  placed  less  obliquely  and 
therefore  more  compactly  together ;  the  belt  of  secondaries  broader 
and  with  more  convex  inner  edge ;  on  the  under  surface  the  dis- 
coidal spot  is  large  and  fills  the  cell,  but  the  other  differences  hold 
good.     Expanse  of  wings  44  millim. 

Kilima-njaro  (F,  J.  Jackson). 

The  specimens  from  Zanzibar  are  smaller  and  the  discoidal  spot 
is  a  little  larger  than  in  the  type  ;  they  represent  the  common  form 
of  the  species. 

Papilionidjb. 

PlERINiB. 

Mr.  Jackson  obtained  no  less  than  eleven  species  of  Teracolus,  and 
Bishop  Hannington  two  others,  viz :— - 

TeracoluB  tnutans.     In  the  forests  of  Tiveta  {Hannington), 

aurigineus.     In   the   forests  of  Tiveta   {Hannington  and 

Jackson), 

venustus,  sp.  n.     Ealima-njaro  {Jackson). 

chrgsonome,  (S  2  •     Kilima-njaro  {Hannington) 

Calais,  <J  $  .     Kilima-njaro  {Jackson), 

leo,  (S  2  •    Forests  of  Tiveta  {Hannington  and  Jackson). 

miles f  <S  $•      Slopes  of  Kilima-njaru   {Hannington  and 

Jackson). 

pseudacaste,  d  .     Slopes  of  Kilima-njaro  {Jackson). 

eitrens,  ^  $  .     Slopes  of  Kilima-njaro  {Jackson). 

incretus,  <$  $  .     Forests  of  Tiveta  {Hannington  and  Jackson). 

anietfippe,  S  •     Balima-njaro  {Jackson). 

omphtUoides.     Kilima-njaro  {Jackson), 

comptus,  sp.  n.     Kilima-njaro  {Jackson). 


In  my  monograph  of  Teracolus  (P.  Z.  S.  1876),  I  placed  T.  leo 
as  synonymous  with  T.  halimede  of  Klug ;  my  type  was  a  ^aded  and 
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somewhi^t  worn  male,  receiyed  from  the  Wliite  Nile;  the  fresh 
specimens  now  in  the  collection  prove  me  to  have  heen  wrong  in  doing 
so,  the  characters  which  distinguish  the  two  forms  heing  well  marked 
and  constant.  In  71  leo  the  saffron-yellow  of  the  primaries  extends 
onlj  from  the  inner  margin  upwards  to  the  first  median  branch, 
whereas  in  T.  halimede  it  spreads  to  above  the  third  branch ;  all  the 
black  markings  are  smaller  and  much  more  prominent  in  T.  leo^ 
but  the  female  has  a  blackish  bar  across  the  cell  of  primaries, 
limiting  the  grey  basal  area  ;  this  sex  abo  has  the  apex  of  primaries 
and  the  whole  ground-colour  of  secondaries  of  a  sandy-buff  hue,  the 
latter  wings  having  a  conspicuous  white  spot  at  the  end  of  the  cell 
and  an  unevenly  arched  series  of  brown  spots  across  the  disc ;  some 
females  have  no  saffron-yellow  on  the  upper  surface. 

The  female  of  T.  miles  proves  to  be  a  black-and-white  form,  not 
unlike  the  white  female  of  71  pseudacaste,  but  with  less  black  above, 
the  veins  at  apex  of  primaries  below  uot  blackened,  and  the  second- 
aries buff  instead  of  white ;  there  is,  however,  a  red-tipped  female 
which,  I  think,  belongs  to  the  same  species  and  which  has  the  apex 
of  primaries  and  ground-colour  of  the  secondaries  below  sulphur- 
yellow.  The  female  of  T,  citreus  from  Kilima-njaro  is,  on  the  upper- 
side,  very  like  that  sex  of  T.  topha,  but  the  black  markings  are 
reduced  and  more  sharply  defined  ;  below  it  more  nearly  resembles 
T.  xanthevame  $ ,  the  secondaries  white  with  pale  yellowish-brown 
markings  and  olive  and  black  mottling  as  in  T.  eueharis  $ ,  but  with 
a  conspicuous  brown-edged  white  discocellular  spot. 

The  synonymy  of  T.  ineretua  will,  as  I  suspected,  stand  as 
follows  2 — 

TbRACOLUS  INCRETtJS. 

$ .  Teracolus  incretus,  Butler,  £nt.  Month.  Mag.  xviii.  p.  146 
(1881). 

S .  CalloBune  vulneraia,  Staudinger,  Exot.  Schmett.  pi.  23.  fig.  21 
(1884). 

Both  sexes  of  this,  the  largest  species  of  the  T,  evame  group, 
were  obtained  both  by  Bishop  Hannington  and  Mr.  Jackson ;  so 
that  there  is  now  no  doubt  of  the  correctness  of  my  expressed  opinion 
that  C.  vulnerata  would  prove  to  be  the  male  of  my  species ;  the 
figure  by  Staudinger  is  poor,  the  colouring  of  the  secondaries  being 
exaggerated  and  the  black  bordering  of  the  primaries  incorrectly 
drawn,  still  it  is  as  good  as  the  majority  of  the  illustrations  in  this 
book,  which  (whatever  its  faults  may  be)  has  the  merit  of  being 
cheap.  As  with  other  species  of  the  T.  evame  group,  a  white  form 
of  the  female  is  by  no  means  uncommon  ;  it  is  a  little  smaller  than 
the  yellow  female  and,  excepting  in  its  superior  size  and  in  the  details 
of  marking  on  the  under  surface,  greatly  resembles  that  sex  of 
T.  topha. 

The  male,  on  the  under  surface,  is  extremely  variable  ;  indeed  no 
two  specimens  are  alike ;  the  following  may  be  noted : — 

a.  Secondaries  below  whitish  sulphur,  excepting  at  the  borders, 
which  are  pure  sulphur-yellow ;  a  minute  dusky  costal  spot,  dark 
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brown  discocellabur  spot  with  white  papil^  and  six  minute  black 
marg;inal  dots  between  the  Teins. 

b.  Secondaries  below  sulphur-jellow  throughout,  two  additional 
brown  spots,  on  the  interno-mediiin  and  second  median  interspaces. 

c*  Secondaries  below  flesh -pink  with  yellowish  margins,  the 
whole  surface  mottled  with  indistinct  olive  spots,  a  dusky  longi- 
tudinal streak  through  the  cell ;  other  markings  as  in  var.  a,  but 
less  distinct. 

d.  Secondaries  inclining  to  ferruginous  excepting  towards  apex, 
where  the  ground-tint  is  yellow,  a  yellowish  streak  above  a  black- 
mottled  dusky  longitudinal  streak  through  the  cell;  the  whole 
remaining  surface  mottled  with  olive  and  black  ;  other  markings  as 
in  var.  b,  but  larger. 

In  addition  to  the  above  modifications,  the  black  border  on  the 
upper  surface  of  the  primaries  varies  both  in  width  and  length ;  but 
its  inner  edge  is  always  more  or  less  dentate-sinuated. 

5.  Teracolus  venustus,  sp.  n. 

($ .  Above  like  a  small  specimen  of  T.  aurigineui^  but  with  narrow 
external  black  borders  to  the  wings,  a  smaller  spot  at  the  end  of 
the  discoidal  cell  of  primaries,  and  the  black  band  of  secondaries 
terminating  at  third  median  branch  ;  below  it  also  differs  in  having 
the  apex  and  outer  border  of  primaries  and  ground-colour  of 
seconoaries  sandy  buff  instead  of  sulphur-yellow.  Expanse  of  wings 
36  millim. 

Kilima-njaro  (F.  J,  Jackson), 

Allied  to  the  preceding  is  a  species  of  which  we  have  received  no 
less  than  nine  specimens  from  Somali-land,  but  which,  from  an 
omission  to  examine  them  mdividually,  I  confounded  with  the 
7.  ehrywnome  of  Klug ;  I  describe  it  as  follows : — 

Teracolus  helvolus,  sp.  n. 

Nearly  allied  to  21  chrytonome,  the  wings  a  little  shorter  and 
smaller ;  the  indication  of  a  band  across  the  secondaries  much  more 
decided ;  the  discal  sigzae  band  of  primaries  below  ending  in  a 
black  spot;  the  apex  and  outer  bonier  of  primaries  and  entire 
ground-colour  of  secondaries  on  the  under  surface  flesh-pink  instead 
of  sulphur-yellow.     Expanse  of  wings  33-35  millim. 

r.  chry9(nume  measures  40-44  millim.  in  expanse ;  it  is  a  wider- 
ranging  species  than  T.  helvolus,  which  is  probably  restricted  to 
Somali-land. 

6.  Teracolus  comptus,  sp.  n. 

Nearly  allied  to  21  amtigone,  which  we  have  in  both  sexes  from 
Accra,  but  larger,  the  wings  decidedly  longer,  the  black  external 
border  of  primaries  narrower  ;  the  black  spots  of  secondaries  much 
smaller ; '  the  internal  band  on  the  male  more  or  less  prominent, 
more  so  than  in  our  specimen  of  7.  antiyonsy  in  both  males  before 
me ;  the  orange  apical  patch  uf  the  male  broader  and  not  so  red  ; 
the  black  apical  patch  in  the  female  connected  by  a  line  of  black 
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scales  with  the  internal  band,  which  is  much  darker  than  in  T, 
antigame ;  the  cell,  however,  is  not  suffused  with  grey  at  the  base  as 
in  that  species ;  costal  band  much  blacker ;  marginal  spots  smaller 
towards  anal  angle.    Expanse  of  wings  38  millim. 

Kilima-njaro  (F.  /.  Jackson), 

Before  proceeding  to  another  genus  I  think  it  will  be  useful  to 
refer  to  two  species  described  by  Uerr  Aurivillius  in  the  '  Ofversigt 
Kongl.  Vetensk.-Akad.  Forhandl.'  for  1879,  in  a  memoir  on  the 
Lepidoptera  of  Damara-Iand. 

The  first  of  these  is  described  as  Callosune  deidatnioides  and  is, 
I  believe,  only  a  slight  variety  of  C.  eveninust  which  varies  con- 
siderably in  the  very  characters  used  for  discriminating  C.  deida- 
mioides. 

The  second  is  named  C.  damarensia ;  it  answers  perfectly  to  some 
of  the  male  specimens  of  my  T.  igni/er,  var.,  and  I  do  not  doubt  its 
identity  with  that  form ;  it  may  be  a  good  species,  but  the  points 
which  separate  it  from  typical  T.  ignifer  are  very  slight,  the 
principal  distinction  being  the  pinker  tint  of  the  under  surface  of 
the  secondaries. 

7.  Mylothris  narcissus,  sp.  n. 

Nearest  to  M,  trimenia,  of  the  same  colours,  but  the  primaries 
quite  distinct  in  pattern,  the  base  being  broadly  black  (to  the  middle 
of  the  discoidal  cell)  in  the  male  and  dark  brown  in  the  female ;  the 
costal  margin  black  ;  apical  black  border  and  marginal  spots  of  male 
fully  three  times  as  broad  as  in  M,  trimenia ;  in  the  female  there  is 
a  broad  dark  brown  external  border  tapering  on  the  costal  margin, 
its  inner  edge  acutely  tridentate  on  the  median  branches  and  its 
posterior  termination,  obtusely  pointed,  extending  one  third  towards 
the  base  ;  first  marginal  black  spot  of  secondaries  enlarged  in  both 
sexes,  but  especially  in  the  male,  other  spots  smaller  than  in  M. 
trimenia :  on  the  under  surface  the  apex  of  primaries  and  entire 
surface  of  secondaries  are  sulphur-yellow  in  the  male  and  chrome- 
yellow  in  the  female,  not  gamboge-yellow  as  in  the  S.-  African  insect ; 
there  are  also  no  black  marginal  spots  on  the  primaries  and  those  of 
the  secondaries  are  smaller.  Expanse  of  wings  J  53  millim.,  $ 
54  millim. 

Forests  of  Tiveta  (i7iinii»n^toji). 

The  costal  margin  of  the  primaries  is  noticeably  shorter  in  this 
species  than  in  M.  trimenia. 

Mr.  Jackson  obtained  a  species  of  Terias  allied  to  T.  ehaleomiattif 
or  perhaps  that  species ;  it  is  not  absolutely  constant  in  pattern,  and 
some  examples  differ  so  little  from  the  common  type  of  Aden  that 
I  am  unwilling  to  separate  it.  As  it  has  been  suggested  to  me  that 
T,  chaleomiata  is  **  only  a  variety  "  of  7*.  hecabe,  I  may  say  once 
for  all  that  the  phrase  is  utterly  unintelligible  to  me ;  there  is  only 
one  Terias  (to  my  knowledge)  in  Aden,  and  it  is  about  as  unlike  7*. 
kecabe  as  any  two  species  of  Terias  can  well  be.  Undoubtedly  we 
hsf  e  the  strongest  evidence  that  there  once  was  only  one  Terias  and 
that  all  the  species  now  existing  are  local  races  or  climatic  forms  of 
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that  probably  long  extinct  type ;  but  to  associate,  as  one,  all  the 
species  or  half  the  species  now  existing,  is  to  hinder  the  study  of 
the  genus.  Those  Lepidopterists  who,  professing  to  believe  in 
eyolution,  practically  deny  its  existence,  inasmuch  as  they  associate 
nearly  all  allied  forms  under  one  specific  name,  are  constantly 
getting  into  difficulties  ;  so  much  perplexed  are  they  as  to  whether 
they  shall  call  a  new  form  a  "  species  "  or  a  "  variety,"  that  they  • 
will  even  speak  of  it  as  **  more  or  less  synonymous  *'  with  something 
previously  described. 

8.  HERPiBNIA  ITERATA,  Sp.  U. 

Nearest  to  H.  melanarge  of  Somali-land,  but  constantly  con- 
siderably larger,  the  white  marginal  spots  of  secondaries  larger,  the 
subbasal  black  belt  broader.     Expanse  of  wings  55  millim. 

Kilima-njaro  {F,  J,  Jackson). 

Although  the  distinction  between  this  form  and  H.  melanarge  is 
chiefly  one  of  size  (the  latter  expanding  only  44  millim.)  the 
constancy  of  this  character  in  my  opinion  constitutes  it  a  separate 
species  and  entitles  it  to  a  name  of  its  own. 

Mr.  Jackson  obtained  Nepheronia  argia,  the  male  in  every 
respect  identical  with  examples  from  Sierra  Leone,  the  female 
nearest  to  the  variety  named  N,  poppea,  but  differing  above  as 
follows  : — the  patch  at  base  of  primanes  vermilion-red ;  the  outer 
border  narrower  and  enclosing  a  large  white  subapical  spot ;  the 
secondaries  with  five  somewhat  diffused  marginal  dark  brown  spots. 

I  may  be  deemed  inconsistent  for  not  naming  the  foregoing  form  ; 
but  as  only  one  example  has  come  to  hand,  and  the  females  of  N. 
argia  are  known  to  be  extremely  variable,  I  do  not  believe  that  I 
have  anything  before  me  but  an  individual  sport  (t.  e.  a  variety). 

Dr.  Boisduval,  after  describing  the  yellow  female  under  the  name 
of  Pieris  idotea,  concludes  by  saying — "  Nous  n'avons  pas  vu  la 
femelle." 

9.  Eronia  dilatata,  sp.  n. 

Nearly  allied  to  F.  cleodora,  the  apical  area  of  primaries  above 
always  marked  with  two  and  sometimes  with  three  white  spots; 
secondaries  almost  invariably  with  a  broader  external  border,  oflen 
twice  the  width  of  that  of  E.  cleodora ;  below,  the  yellow  patch  on 
the  apical  area  of  primaries  and  the  ground-colour  of  the  secondaries 
are  paler  than  in  E.  cleodora^  lemon-yellow  instead  of  saffron  ;  the 
outer  border  of  secondaries  is  invariably  much  wider,  and  the  other 
markings  are  comparatively  shorter  and  broader  than  in  the  southern 
form.     Expanse  of  wings  62-71  millim. 

^ .  Taveta,  2000-3000  feet,  in  dense  forest  (H.  H.  Johnston) ;  d » 
5 .  Forests  of  Taveta  (Bishop  Hannington) ;  Kilima-njaro  (F.  J, 
Jackson), 

As  will  be  seen  from  the  above  description,  the  only  satisfactory 
distinguishing  characters  in  E,  tiilatata  are  the  different  yellow 
colour  and  much  wider  border  to  secondaries  on  the  under  surface  ; 
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bot  after  examinntion  of  a  good  series  of  specimens  I  have  come  to 
the  coQclusion  that  these  characters  are  constant. 

Mr.  Jackson  obtained  three  species  of  Papilio, —  P,  philonoe  and 
P.  constantinuM  of  Ward  and  P,  ophidicepha/us  of  Oberthiir :  the  last 
mentioned  does  not  differ  from  the  soatbern  type. 

Hesperiiojs. 

Hesperia  keithloa  and  H.  bixa  were  obtained ;  also  Chatocneme 
ctrymiea^  one  or  two  obscure  little  species  which  have  probably  been 
Diined  by  Monsieur  Mabille  or  Herr  Plotz,  and  the  following : — 

10.  FlESIONEURA  BI8ERIATA. 

Nearest  to  P.  galenus^  a  little  larger ;  primaries  with  the  same 
pattern,  but  the  spot  on  basal  area  ^tnaller  ;  secondaries  with  two 
distinct  sinuous  series  of  orange  spots,  the  inner  series  consisting  of 
seven  spots,  of  which  the  second  is  large  and  diamond-shaped ;  the 
third  and  seventh  reduced  to  mere  points  ;  outer  series  consisting 
of  five  decreasing  spots,  the  first  and  largest  bifid  and  touching 
the  outer  margin  ;  fringe  orange,  divided  by  black  lines  at  the 
extremities  of  the  veins  :  discoidal  spot  indistinct ;  secondaries  below 
paler  than  above,  but  similar  in  pattern  ;  in  other  respects  this  species 
agrees  with  P.  gafenus.     Expanse  of  wings  43  millim. 

Kilima-njaro  (F,  J.  Jackson), 

HETEROCERA. 

Aellopus  hirundo  appears  to  be  the  common  Hawk-moth ;  Mr. 
Jackson  brought  home  six  or  seven  specimens,  but  unfortunately 
these  and  many  others  of  his  moths  got  more  or  less  broken,  owing 
to  some  beetles  getting  loose  and  rattling  about  amongst  them  : 
the  following,  however,  fortunately  came  to  hand  in  splendid 
coudition. 

A  R  C  T  I  I  D  iB. 
CHARIDEINiB. 

11.  POMPOSTOLA  SMARAGDINA,  Sp.  n. 

WiDgs  blue-black,  the  basal  fifth  and  the  costal  border  to  the 
end  of  the  cell  mottled  with  brilliant  metallic  emerald-green  spots 
and  dashes ;  two  cuneiform  spots,  confluent  behind,  within  the  cell, 
the  inner  one  metallic  green,  the  outer  one  hyaline  white,  richly 
glossed  with  emerald-green  ;  a  quadrate  green-glossed  hyaline  spot 
immediately  beyond  the  cell ;  a  long  oblique  tapering  green-glossed 
hyaline  streak  from  the  median  vein  just  below  the  double  discoidal 
spot  almost  to  the  external  angle ;  in  some  specimens,  however, 
this  streak  is  widely  interrupted  in  the  middle,  leaving  only  two 
small  spots ;  a  subcostal  metallic  green  streak,  from  the  centre  of 
which  a  transverse  irregular  green-glossed  hyaline  band  runs  almost 
to  outer  margin  at  about  api(^  fourth  ;  costal  border  of  secondaries 
rufous  brown ;  a  small  hyaline  white  subcostal  spot,  followed  by  a 
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metallic  emerald-greea  streak;  an  oblique  cuneiform  trifid  green- 
glossed  byaline-wbite  spot  across  tbe  middle,  two  large  patches 
almost  filling  the  interoo-median  and  the  abdommal  areoles,  and  a 
minute  spot  near  outer  margin  on  the  second  median  interspace ; 
thorax  blue-black,  frons  and  vertex  of  head  metallic  emerald-green  ; 
collar  above  with  two  large  spots  of  metallic  golden  green,  a  tri- 
angular dorsal  spot  of  the  same  colour ;  posterior  half  of  patagia 
metallic  fiery  copper ;  metathorax  and  the  two  basal  segments  of 
abdomen  metallic  golden  green:  the  two  following  segments  deep 
brick-red  edged  with  black  ;  remaining  segments  blue-black,  banded 
in  front  with  metallic  emerald-green;  primaries  below  purplish 
towards  the  base,  otherwise  nearly  as  above;  secondaries  with  a 
broad  metallic-green  costal  stripe  from  base  to  apex ;  pectus  bronze- 
brown  sprinkled  with  metallic-green  scales;  legs  blackish  brown, 
the  C0X8B  of  the  first  pair  and  the  tibiae  of  the  other  pairs  with  a 
large  white  spot ;  venter  blue-black,  with  two  unequal  central  white 
spots.     Expanse  of  wings  32-41  millim. 

Slopes  of  Kilima-njaro  (F. «/.  Jackson  and  Bishop  Hannington). 

The  examples  collected  by  Bishop  Hannington  are  smaller  and 
have  the  markings  on  their  wings  smaller  and  narrower  than  in  the 
type  collected  by  Mr.  Jackson. 

LiTHOSIIDiB. 

12.  Lepista  limbata. 

Near  to  X.  pandula,  Boisd.  {BypUehia  trimenii^  Feld.) ;  larger, 
of  a  deeper  orange-ochreous  colour :  the  black  border  wider,  that  of 
primaries  occupying  two  fifths  instep  of  less  than  one  third  of  the 
external  area,  its  inner  edge  more  oblique,  that  of  secondaries  about 
one  third  wider.     Expanse  of  wings  24  millim. 

Kilima-njaro  {F.  J.  Jackson). 

We  have  L,  pandula  from  Delagoa  Bay. 

Two  interesting  species  of  Chalcosiida  collected  by  Mr.  Jackson 
have  been  separately  described.  Of  the  IdparUke  one  species,  Aroa 
discaliif  Walk.,  is  in  the  collection  ;  hitherto  we  have  only  received 
it  from  the  Cape  and  Natal.  Amongst  the  Noctuites  Eurhipia 
bowkeri  and  Asymbata  roseiventris,  or  species  scarcely  distinguishable 
from  the  latter,  were  obtained,  as  also  the  handsome  but  common 
Hypopyra  capentis. 


3.  On  certain  points  in  the  Visceral  Anatomy  of  the 
Lacertilia^  particularly  of  Monitor.  By  Frank  E. 
Bbddard^  M.A.,  Prosector  to  the  Society,  Lecturer  on 
Biology  at  Guy's  Hospital. 

[BeoeiTed  February  7, 1888.] 

The  present  paper  contains  the  results  of  some  investigations  into 
the  visceral  anatomy  of  the  Lacertilia ;  the  specimens  were  in  every 
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cftse  from  the  Society's  collection.  The  points  which  I  have  par- 
ticularly studied  are  two: — (1)  the  hile-ducts,  which  are  curioasly 
complicated  in  Varanus,  (2)  the  relations  of  the  peritoneum  to  the 
enclosed  viscera.  In  respect  of  both  these  points  the  Varanidse  differ 
very  strikingly  from  all  other  Lacertilia;  but  as  the  number  of 
genera  which  I  have  been  able  to  iDvestigate  is  small,  I  can  at  present 
only  put  forward  tentatively  a  suggested  emendation  in  the  current 
schemes  of  classification  of  the  Lacertilia. 

1.  Peritoneum. 

In  Iguana  the  body-cavity  b  a  spacious  pleuroperitoneal  cavity 
lined  by  peritoneum,  which,  as  in  Laeerta,  is  deeply  pigmented 
posteriorly ;  this  cavity  is  partially  divided  into  two,  right  and  lefl, 
halves  by  the  umbilical  ligament  (fig.  1);  the  heart  is  surrounded 
by  a  special  serous  sac,  the  pericardium ;  beyond  thb  there  is  no 
subdivision  of  the  body-cavity.  It  is  commonly  stated  that  the 
diaphragm  is  unrepresented  in  the  I^acertilia ;  the  attachment  of  the 
pericardium  to  the  parietes  may,  however,  as  has  been  suggested,  be 
an  indication  of  such  a  structure. 

In  Monitor  (fig.  2)  there  is  some  little  difference ;  when  the  body- 
walls  are  cut  open  and  reflected,  the  alimentary  viscera  are  not  exposed 
as  they  are  in  Iguana,  A  loose  membrane  covers  these  viscera ;  the 
membrane  looks  as  if  it  were  simply  the  lining  peritoneum  of  the 
abdominal  cavity  which  had  got  separated  and  detached  from  the 
abdominal  parietes ;  this  is,  however,  not  the  case ;  an  examination 
by  the  aid  of  the  microscope  showed  clearly  that  a  layer  of  peritoneum 
covers  the  abdominal  musculature,  and  is  quite  distinct  from  the 
horizontal  membrane ;  in  Faranus  griseus  the  peritoneal  layer  was 
particularly  dbtinct,  for  the  reason  that  it  contained  numerous 
pigmented  corpuscles.  For  the  greater  part  this  membrane  is  free 
from  the  ventral  parietes;  anteriorly  it  is  attached  to  the  median 
ventral  line ;  dorsally  it  is  attached  along  the  spinal  column  ;  here 
and  there  it  is  also  attached  to  the  lateral  parietes  by  membranous 
bands.  It  passes  over  the  lobes  of  the  liver  and  the  stomach,  and 
shuts  off  tne  lungs  from  the  abdominal  cavity.  The  umbilical 
ligament  dividing  the  two  liver-lobes  is  present  as  in  Iguana,  and  is 
attached  to  the  dorsal  side  of  the  horizontal  membrane.  This 
horizontal  membrane  also  separates  the  kidneys  from  the  reproduc- 
tive glands ;  the  latter  lie  internally  to  it ;  tne  kidneys  are  placed 
outside  it.  The  ventral  surface  of  this  membrane  bears  a  vein  of 
some  size,  the  anterior  abdominal  vein.  The  fat-body  when  present 
lies  below  the  membrane,  and  is  therefore  shut  off  from  the  abdominal 
cavity. 

I  found  this  membrane  present,  with  the  general  arrangement  that 
has  been  above  stated,  in 

Monitot  gouldi. 
Monitor  bengalensis. 
Varanua  salvator, 
Faranus  niloticui, 
VaranuM  griteui. 


100 


MR.  F.  E.  BEDDARD  ON  THE  VISCERAL 


[Feb.  7, 


Oil  the  other  hand  a  large  number  of  Lacertilia  agree,  in  the 
structural  features  that  have  been  refeired  to,  with  Iguana. 

I  have  had  the  opportunity  of  examining  the  following  genera  and 
species : — 

Lacerta, 

Uromastis  Kardwiekii, 

Uromastis  spinipea, 

Teius  teguexin, 

Cyclodua  gigas. 

Iguana  tubereulala. 

Cyelura  nubiia. 

Plestiodon  auratus. 

Trachydasaurus  rugo$us. 

'  In  all  of  these  there  is  a  general  agreement  with  Iguana ;  the 

Fig.  1. 


Diagrammatic  seetion  through  body  of  Laeerta, 

L,  Liver ;  I,  intesUnet ;  panetal  laver  of  peritoneum  and  umbilical  ligameol 
indicated  bj  a  dotted  line. 


horizontal  membrane  is  absent  for  the  greater  part ;  when  the  fat- 
body  is  present  it  lies  in  the  hinder  region  of  the  abdomen,  from 
which,  however,  it  is  cut  off  by  a  membrane ;  this  presumably 
represents  the  posterior  region  of  the  horizontal  membrane  in 
Varanu9  and  Monitor,  Other  than  this  there  is  no  trace  of  the 
horizontal  septum  in  any  of  the  Lizards  whose  names  are  given  in 
the  second  list. 

In  Laeerta,  Cyelura^  Uromastix,  and  Teiua  the  umbilical  ligament 
is  present  with  the  same  relations  as  in  Iguana  ;  it  only  varies  in  the 
greater  or  less  extent  of  its  attachment  to  the  ventral  median  line. 
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Fig.  2. 


Diagrammatio  lection  of  Monitor. 
P,  Peritoneal  fold  circumscribing  abdominal  oayitj ;  other  letters  as  abore. 


Fig.  3. 


Diagrammatic  section  through  body  of  a  Orocodile. 

P>  Peritoneal  fold,  conlinuous  with  serous  sacs  enveloping  lobes  of  liver ;  other 
letters  as  above. 
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In  Cydodus  ffigas,  however,  there  is  a  curious  difference ;  the 
umbilical  ligament  is  double,  two  distinct  membranes  passing  between 
the  lirer  and  the  ventral  parietes ;  these  unite  anteriorly  into  a  single 
membrane ;  the  right-hand  one  probably  represents  the  single 
umbilical  ligament  of  other  Lizards,  since  it  bcaars  the  vein.  As  I 
fotmd  this  in  two  specimens,  it  may  be  regarded  as  characteristic. 

In  Plestiodon  auratus  a  fine  tendinous  line  traverses  the  lower 
surface  of  the  liver,  running  parallel  to  the  attachment  o(  the 
umbilical  ligament ;  this  is  very  probably  the  rudimentary  represent- 
ative of  the  second  ligament  present  in  Cyclodus,  These  two  genera 
are  commonly  assigned  to  the  same  family  (Sciucidse). 

In  Traehydosaurus  ruyosus^  another  member  of  the  same  family, 
the  disposition  of  the  umbilical  ligaments  is  identical  with  that  of 
Cyclodus. 

These  points  of  difference  between  the  Scincidae  and  Lacertidse,  &c., 
do  not  seem  to  me,  for  reasons  which  will  be  brought  forward 
presently,  so  important  as  the  presence  or  absence  of  the  horizontal 
septum  ;  the  presence  of  this  separates  the  Varanidae  from  all  other 
Lizards  which  I  have  been  able  to  examine.  It  is,  in  any  case, 
opposed  to  the  association  of  the  Varanidae  and  Lacertidse  into  a 
suborder  Fissilinguia. 

I  can  find  no  statement  about  this  structural  feature,  which 
separates  the  Varanidae  from  other  Lacertilia,  in  any  text-books  to 
which  I  have  had  access ;  there  is  nothing,  so  far  as  I  can  ascertain, 
in  the  Treatise  on  the  Lacertilia,  by  Prof.  Hoffmann,  which  occupies 
part  of  Volume  vi.  of  Bronn's  *  Thierreichs.'      Prof.  Rolleston,  in 

his  '  Forms  of  Animal  Life '  \  states  that  "  the  lungs in  the 

Loricata  (=Che]onia  and  Crocodilia)  differ  from  those  of  other 
Reptiles  in  not  projecting  freely  into  the  general  cavity  of  the  body, 
dissepimental  processes  of  peritoneal  membrane  separating  them 
from  it,  and  foreshadowing  thus,  as  also  by  their  possession  of 
intrinsic  muscular  fibres,  the  diaphragm  of  warm-blooded  animals." 
Hoffmann,  in  the  work  referred  to%  distinguishes  the  Crocodilia 
from  the  remaining  Saurians,  by  virtue  of  the  fact  that  the  latter, 
instead  of  having  the  body-cavity  divided  into  numerous  compart- 
ments, as  in  the  Crocodilia,  "  possess  only  two  sacs,  the  pericardium 
and  the  peritonaeum  ;  from  the  latter  is  derived  the  covering  of  the 
lungs."  Both  these  writers,  however,  quote  a  paper  by  Briicke ', 
which  is  chiefly  devoted  to  a  statement  of  the  fact  that  in  Faranus  * 
the  mesenteries  contain  unstriated  muscular  fibres ;  in  this  paper, 
however,  Briicke  remarks  that  the  muscular  fibres  of  the  umbilical 
ligament  are  continued  into  a  membranous  diaphragm  ("  haiitige 
Zwergfell ").  Whether  this  diaphragm  represents  the  horizontal 
septum  which  I  have  described  in  this  paper  as  existing  in  Faranus, 
I  am  unable  to  say,  as  there  is  no  further  description  of  it.  Evidently, 
however,  Profs.  Rolleston  and  Hoffmann  have  not  interpreted  Briicke's 

»  Introduction,  p.  Ix.  *  P.  922. 

»  Wiener  SiUungsber.  vii.  (1852),  p.  246. 

*  Leydig  has  subiequeutly  shown  that  this  holds  good  in  the  case  of  other 
Liiards. 
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sUtemeata  in  this  way,  unless,  indeed,  the  last  half  of  the  sentence 
from  Hoffmann,  quoted  above,  may  be  held  to  imply  that  the  lungs 
are  shut  off  from  the  abdominal  cavity  by  a  membranous  partition. 
I  should  myself  consider  that  these  words  only  refer  to  the  reflected 
layer  of  peritoneum  which  covers  each  lung ;  this  is,  of  course,  quite 
a  di£ferent  thing  from  the  horizontal  membrane  in  Varanus,  which 
shuts  off  both  lungs  from  the  abdominal  cavity. 

I  find,  however,  in  an  account  of  the  dissection  of  a  Monitor 
published  in  the  very  first  volume  of  the  '  Proceediuffs ' '  of  this 
Society,  by  Dr.  Martin,  a  couple  of  sentences  which  in  all  probability 
do  refer  to  this  structure,  which,  so  far  as  my  experience  goes,  is 
so  highly  characteristic  of  the  Monitor  Lizards  and  of  that  group 
only.  The  author  writes :  **  the  chest  is  divided  from  the  abdomen 
by  a  partial  membranous  diaphragm  attached  to  the  parietes  of  the 

abdomen  by  numerous  strings  or  filaments the  liver  lies  in 

the  abdominal  cavity  just  below  the  diaphragm."  There  is,  however* 
no  further  remark  concerning  the  structure  in  question ;  it  is  not 
emphasized  as  a  peculiarity  of  the  Monitor  nor  is  it  compared  in  any 
way  with  what  I  beUeve  to  be  an  homologous  structure  in  the 
Crocodilia. 

This  horizontal  septum  closely  resembles  a  structure  in  the  Croco- 
dilia (fig.  3)  which  has  been  described  by  Prof.  Huxley'  as  well  as  by 
others :  this  consists  of  a  membrane,  partly  muscular,  which  is 
attached  to  the  pubis  and  to  the  abdominal  parietes  behind,  and  in 
the  median  dorsal  hue  to  the  backbone ;  it  entirely  envelopes  the  coils 
of  the  intestines,  so  that  they  are  not  visible  when  the  body-wall  is 
cut  through.  Anteriorly  this  muscular  expansion  is  attached  to  the 
fibrous  compartments  in  which  are  lodged  the  stomach  and  the  two 
lobes  of  the  liver  ;  the  lungs  are  thus  shut  off  from  the  abdominal 
carity;  thb  membrane  bears  on  the  ventral  surface  the  anterior 
abdominal  veins  :  there  is  evidently  a  close  similarity,  so  far,  between 
the  Crocodile  and  the  Lizard ;  furthermore  in  both  animals  the 
lateral  regions  of  the  membrane  are  connected  vrith  the  lateral 
parietes  by  fibrous  bands,  and  in  both  the  fat- body  lies  outside  of  the 
membrane  and  outside  of  the  abdominal  cavity;  the  reproductive 
glands  and  the  kidneys  have  a  similar  relation  to  the  membrane  in 
both  types ;  in  the  Crocodile  as  in  the  Lizard  the  reproductive 
glands  and  the  kidneys  are  separated  bv  the  membrane  ;  the  former 
lie  within,  the  latter  without,  the  abdominal  cavity.  The  only 
differences  are  that  in  the  Crocodile  the  membrane  is  largely  covered 
by  muscular  tissue,  and  that  instead  of  simply  passing  over  the  liver 
and  stomach,  it  becomes  connected  with  special  sheaths  enveloping 
these  several  organs.  In  these  points  the  Crocodile,  as  Prof.  Huxley 
has  pointed  out,  resembles  birds. 

The  above  considerations  point,  in  mv  opinion,  to  an  unmistakable 
resemblance  between  the  Monitor  Lizards  and  the  higher  Sanropsida, 
a  resemblance  which  is,  perhaps,  a  little  unexpected.  Tiiere  has 
never,  so  far  as  I  am  aware,  been  any  doubt  as  to  the  thoroughly 
Lacertilian  nature  of  the  Varanide  ;  in  sll  the  schemes  of  classifica- 
»  P.Z.8. 1831,p.  laa  »  P.Z.a  1882,  p.  668. 
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tion  of  the  Lacertilia  viith  which  I  am  acquainted  there  is  no 
tendency  to  separate  the  Varanidee  from  other  Lizards,  although  it 
is  true  that  Mr.  Boulenger  remarks  upon  them  as  forming  "a 
perfectly  isolated  group  "  ^  He  does  not,  however,  lay  weight  upon 
this  opinion  by  separating  the  family  in  any  way;  it  is,  indeed, 
particularly  associated  in  his  scheme  with  the  Helodermatidee, 
Zonuridse,  Iguauidse,  &c.  I  haye  not  yet  had  an  opportunity  of 
studying  the  structure  of  Heloderma  ;  and  such  papers  as  have  been 
published  upon  the  anatomy  of  this  genus  do  not  touch  upon  the 
points  to  which  I  have  directed  attention  in  this  communication.  I 
cannot,  however,  agree  to  such  a  close  association  of  the  Varanidae 
and  Iguanidse  as  is  proposed  by  Mr.  B'oulenger ;  and  other  facts,  to 
which  I  shall  direct  attention  presently,  point  unmistakably  ta  the 
isolation  of  the  Varanidae,  and  perhaps  to  affinities  with  the  Crocodilia. 

There  is  little  reason  to  doubt  that  the  Sauropsida  form  a  group 
which  have  been  derived  from  a  single  Reptilian  ancestor ;  this  is 
allowed  by  Cope'  except  in  so  far  as  regards  the  Icthyosauria. 
Dr.  Baur*  derives  all  the  Sauropsida  from  the  Carboniferous 
Proganosauria,  which,  in  his  opinion,  is  a  group  of  Reptiles,  though 
Cope  with  some  uncertainty  assigns  this  same  group  to  the  Amphibia. 
Both  these  writers  concur  in  the  belief  that  the  Rhynchocephalia 
(Hatteria)  are  the  most  generalized  of  all  living  reptiles,  and  most 
nearly  represent  the  primitive  stock  from  which  all  existing  as  well 
as  extinct  orders  of  Reptiles  took  their  origin. 

Dr.  Baur  is  of  opinion  that  the  existing  Lacertilia  (and  Ophidia) 
come  nearer  to  this  primitive  stock  than  do  any  other  orders  of  the 
Sauropsida,  while  Prof.  Huxley'*  thinks  that  the  differences  between 
Hatteria  and  other  Lacertilia  have  been  made  too  much  of.  The 
visceral  anatomy  of  Hatteria  is  certainly  much  nearer  to  that  of 
Lacerta  than  to  any  other  Sauropsidan,  and  the  Lacertilia  as  a 
whole  are  decidedly  at  a  much  lower  grade  of  organization,  as  regards 
the  viscera,  than  are  either  the  Crocodilia  and  Aves  on  the  one  hcmd, 
or  the  Testudinata  on  the  other. 

These  considerations  render  the  existence  of  Crocodilian  affinities 
in  Monitor  more  intelligible  than  might  at  first  sight  appear  ;  they 
also  point  to  the  conclusion  that  the  difference  in  structure  be- 
tween the  Yaranidce  and  other  Lizards  to  which  attention  has 
been  here  directed  must  lave  existed  in  the  ancestral  Reptilian 
stock  which  gave  rise  to  the  existing  Lacertilia,  Crocodilia,  and 
Avf s ;  I  would  argue,  in  fact,  for  the  extreme  age  of  a  Reptilian 
type  closely  allied  to  Varanus  and  Monitor.  Can  this  type  be 
Protorosaurusi  It  is  a  Permian  Reptile  undoubtedly  with  near 
affinities  to  the  existing  Lacertilia,  though  with  thecodont  teeth  as 
in  the  Crocodilia ;  it  has  been  stated  that  this  Lizard  approximates 
closely  to  the  Hving  Monitors  *. 

>  Ann.  &  Ma^.  Nat  Hist.  xi?.  (1884),  p.  117. 
'  American  Naturalist,  18S5,  p.  245. 

*  Journal  of  Morphology,  vol.  i.  p.  93.  *  Quart.  Journ.  Gkol.  Soc.  1887. 

*  See,  however,  a  paper  on  Protorosatirfts  by  Seeley  (Phil.  Trans.  1887),  who 
does  not  allow  any  special  Laoertilian  affinities. 
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Fig.  4. 


Lirer,  bile-dacta,  Ac.  of  P^aranus  mlvator, 

L.L,  R.L,  Bight  &nd  left  lobes  of  liver ;  g.b,  gall-bladder ;  P,  portal  rein  ; 
A.b.df  abdominal  vein. 
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2.  Bile-ducts. 

The  accompanying  drawing  (fig.  4,  p.  105)  illustrates  the  very 
remarkable  condition  of  the  bile-dncts  which  characterizes  FaranuM 
salvator;  the  bile-ducts,  both  cystic  and  hepatic,  form  a  highly 
complicated  network,  which  is  found  in  many  serpents,  but  not,  so 
far  as  I  am  aware,  in  any  other  Lizard.  This  fact,  however,  is  not 
new,  but  has  already  been  recorded'  by  Pagenstecher,  who, 
however,  has  not  stated  what  particular  species  his  obserrations 
referred  to.  I  have  therefore  thought  it  worth  while  again  to  brins^ 
this  matter  forward,  as  1  am  able  to  state  the  exact  species  in  which 
this  structural  peculiarity  occurs.  It  is  important  to  notice  that  it 
is  only  in  Varanus  salvator  that  the  cystic  and  hepatic  ducts  form  a 
network ;  in  the  other  species  of  Varanus  tiud  Monitor  which  I  have 
had  the  opportunity  of  dissecting  the  bile-ducts  are  quite  single,  as 
in  other  Lacertilia:  I  find  that  Dr.  Gunther,  who  has  dissected 
Regenia  oceUata\  R,  albigularis,  and  Monitor  niloticus\  makes 
no  mention  of  any  resemblance  to  Varanus  salvaior ;  I  conclude 
therefore  that  in  the  former  species  also  the  bile-ducts  are  single. 

In  Alligator  lueius  (Bronn's  *  Thierreichs,*  Taf.  C.  fig.  4)  there 
appears  to  be  just  a  trace  of  this  network  of  bile-ducts. 

In  the  same  work  Hofi^mann  refers  to  the  similarity  which  the  teeth 
of  Monitor  show  to  those  of  the  Crocodilia  in  their  development.  Mr. 
Boulfuger  has  kindly  directed  my  attention  to  a  note  in  the  '  Zoolo- 
gischer  Anzeiger '  (fid.  x.),  by  Van  Bemmelen,  upon  the  structure  of 
the  vessels  of  the  neck  in  the  Sauropsida.  From  hb  results  it  would 
appear  that  the  Monitors  differ  greatly  from  other  Lacertilia,  and 
are,  in  fact,  more  aberrant  than  even  Hatteria,  These  facts  are  all 
in  harmony  with  my  contention  that  the  Monitors  should  be  widely 
separated  from  other  Lacertilia,  and  some  of  them  are  by  no  means 
at  variance  with  my  belief  that  the  Monitors  show  Crocodilian 
affinities. 

Summary. 

The  principal  facts  recorded  in  the  present  paper  and  the 
conclusions  to  which  they  lead  are  as  follows  : — 

(1)  The  Varanidee  differ  from  other  Lacertilia  in  two  important 
particulars : — in  (i.)  the  occasional  complication  of  the  cystic  and 
hepatic  ducts,  which  form  a  network,  (ii.)  the  presence  of  a  fold  of 
peritoneum,  reflected  from  the  lining  peritoneum  of  the  abdominal 
cavity,  which  surrounds  the  abdominal  viscera. 

(2)  This  fold  of  peritoneum  has  its  exact  counterpart  in  Croco- 
dilia and  Aves,  where,  however,  the  subdivision  of  the  ccelom  into  a 
number  of  separate  cavities  is  carried  on  still  further. 

(3)  The  Varanidse,  therefore,  alone  (?)  of  existing  Lacertilia  show 
the  first  beginnings  of  the  subdivision  of  the  coelom,  which  reaches 
its  extreme  in  the  higher  Sauropsida. 

^  Wiirzburg  Natorwiiw.  Zeitsokr.  i.  p.  248. 

•  P.  Z,  8.  I860,  p.  60.  ■  P.  Z.  S.  1861.  p.  109. 
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(4)  These  facts  necessitate  the  separation  of  the  Varanidse  from 
the  true  Lacertiiia  into  a  group  equivalent  to  that  of,  e,  g.^  Hhyncho- 
cephalia. 

(5)  It  b  probable,  as  generally  believed,  that  the  Lacertiiia  more 
nearly  represent  the  primitive  Reptilian  stock  than  any  other 
Sauropsida. 

(6)  The  particular  resemblance  between  the  Varanidse  and  the 
Crocodilia  renders  it  probable  that  some  Reptilian  type  existed  in 
early  Mesozoic  or  late  Paleeozoic  times,  which  in  many  points, 
especially  those  enumerated  in(l),  resembled  the  existing  Varanidee. 
From  this  type  originated  the  Crocodilia,  Dinosauria,  and  Aves. 


4.  On  a  new  Species  of  Elainea  from  the  Island  of  Fernando 
Norohna.     By  R.  Bowdler  Sharpe,  F.L.S.,  F.Z.S.,  &c. 

[Beoeived  January  18,  1888.] 

My  colleague  Mr.  H.  N.  Ridley,  during  his  recent  visit  to  the 
island  of  Fernando  Norohna,  procured  several  specimens  of  a  Tyrant- 
bird,  which  is  evidently  undescribed.     I  propose  therefore  to  call  it 

Elainea  ridleyana,  sp.  n. 

Adult  male.  General  colour  above  dusky  olive- brown,  slightly 
paler  brown  on  the  lower  back  and  rump ;  lesser  wing-coverts  olive- 
brown,  the  lower  ones  edged  with  white ;  median  and  greater  coverts 
dark  sepia-brown,  tipped  with  white,  forming  wing-bars;  bastard-wing, 
primary-coverts,  and  quilU  dark  brown,  the  latter  edged  with  whity 
brown,  the  inner  secondaries  with  white  like  the  greater  coverts,  broad- 
ening towards  the  ends  of  the  outer  web  ;  upper  taiUcoverts  and 
tail-feathers  dark  brown  ;  crown  of  head  crested,  a  little  more 
dusky  in  colour  than  the  back,  mth  a  concealed  white  streak  in  the 
centre;  lores  dull  ashy;  feathers  round  eye  and  ear-coverts  dark 
olive-brown ;  cheeks  ashy  grey,  with  an  olive  tinge ;  throat  ashy 
whitish  ;  fore  neck  and  chest  ashy  grey,  with  an  olive  tinge  ;  breabt 
and  abdomen  pale  sulphur-yellow  ;  sides  of  body  and  flanks  ashy, 
washed  with  olive ;  thighs  yellowish,  with  brown  bases  ;  under  tail- 
coverts  pale  sulphur-yellow  ;  under  wing-coverts  and  axillaries  pale 
sulphur-yellow ;  quills  below  dusky,  pale  ashy  olive  along  the  inner 
edge.  Total  length  67  inches,  culmen  0  6,  wing  3  25,  Uil  2*9, 
tarsus  0-8. 

Hab.  Island  of  Fernando  Norohna  {Ridley), 

This  species  approaches  Elainea  pagana  (Licht.)  in  general  ap* 
pearance,  but  is  a  much  darker  bii  d,  with  dusky  brown  head  and 
ear-coverts,  and  is  at  once  to  be  recognized  by  its  conspicuously 
longer  bill. 
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5.  On  the  Caves  containing  Edible  Birds'-nests  in  British 
North  Borneo.  By  D.  D.  Daly,  Assistant  Resident, 
British  North  Borneo  *. 

[Received  February  2, 1888.] 

The  increasing  attention  to  valuable  products  of  trade  in  new 
countries  has  led  me  to  prepare  the  following  notes  on  the  Birds'- 
nest  Caves  of  Northern  Borneo  gathered  during  a  residence  of  nearly 
five  years  in  that  country.  The  number  of  caves  that  are  known  to 
be  in  existence  up  to  date  are  referred  to  in  the  order  of  their  size, 
wealth,  value,  and  importance  both  as  regards  the  quantity  and 
quality  of  the  nests.  Many  of  these  mountain-caves  have  been 
visited  by  Europeans  since  the  establishment  of  British  North  Borneo 
as  a  Colony  under  Royal  Charter  in  November,  1881 ;  but  there  are 
a  few  that  are  so  inaccessible  amid  inland  mountains  and  among 
semi-hostile  tribes  that  they  have  not  yet  been  explored,  and  are 
only  alluded  to  from  native  information. 

The  edible  nests  of  the  Swift  {Gollocalia  fuciphaga)  are  valued  in 
China  only ;  to  the  European  palate  birds' -nest  soup  has  an  insipid 
taste. 

Many  theories,  some  of  them  absurd,  have  been  propounded 
with  respect  to  the  mode  of  formation  of  the  nests ;  it  may,  however, 
be  laid  down  as  indisputably  proved  by  experts  that  the  nests  are 
made  by  the  Swifts  of  their  own  inspissated  saliva ^  The  nests  have 
been  carefully  analyzed  by  chemical  experts,  and  no  traces  of  vege- 
table matter  have  been  discovered.  The  thready  mucus  is  worked 
up  by  the  Swift  from  the  salivary  glands  in  its  neck. 

The  strings  of  mucus  are  plainly  visible  in  the  nests  which  I  have 
the  pleasure  of  exhibiting  at  this  meeting,  and  which  were  brought 

^  In  the  discussion  which  followed  the  reading  of  this  paper^  Mr.  W.  H. 
Treacher  (late  Governor  of  British  North  Borneo)  pointed  out,  in  reference  to 
Mr.  Daly's  explanation  of  the  differences  in  tlie  colour  and  value  of  the  nests, 
that  Sir  Hugh  Low,  writing  on  Sarawak  about  40  years  ae o,  maintained  that 
two  distinct  varieties  of  birds  formed  the  white  and  the  blacK  nest«  respectively, 
the  latter  being  a  smaller  dull-coloured  bird,  generally  found  in  the  inland 
caves,  and  the  former  a  large  bird,  of  livelier  colour,  with  a  white  belly,  and 
found  in  the  caves  near  the  sea-shore ;  and  that  the  natives  of  whom  he  had 
inquired,  corroborated  Sir  Hugh's  statement;  he  also  pointed  out  that  the 
Sigalong  caves  yielded  almost  entirely  white  nests,  while  those  of  Madai,  dose 
by,  were  almost  all  black  ones.  In  the  Gomanton  series  some  of  the  caves 
always  yielded  black  nests,  and  others  always  white  ones,  although  the  nests  in 
all  were  collected  with  equal  regularity.  The  Hon.  Balph  Abercromby  said 
that  when  he  visited  the  (Gomanton  caves  the  natives  showed  him  three 
different 'Sized  eggs,  and  said  the  largest  was  the  egg  always  found  in  the  white 
nests ;  he  added  that  a  German  naturalist,  who  had  resided  in  Palawan,  had, 
however,  given  him  an  explanation  similar  to  Mr.  Daly's. 

Mr.  Sclater  said  that  only  one  kind  of  Swift  had  been  sent  to  him  from 
Borneo  for  identification,  and  that  that,  as  determined  by  Mr.  Sharpe  (see 
P.  Z.  S.  1886,  p.  64),  was  CoUocalia  fueiphaya  ;  he  suggested  that  the  Company's 
officers  might  easily  settle  the  question  by  procuring  specimens  and  sending 
them  home  for  determination,  and  urged  tljom  to  adopt  this  plan. 

»  See  Mr.  H.  Pryer's  paper  on  this  subject,  P.  Z.  S.  1884,  p.  532  and  the 
accompanying  footnote. 
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by  me  last  July  from  North  Borneo.     They  were  tsken  from  the 
Tatalaban  Caves  on  the  wettt  coast. 

The  later  geological  formation  of  British  North  Borneo,  superin- 
cnmbeut  on  the  granitic  and  older  rocks  is  a  slate  composed  of  sandy 
and  muddy  sediments  with  occasional  intercalated  zones  of  limestone. 
In  the  caves  found  in  these  limestone  deposits  the  Swifts  make  their 
homes,  and  build  the  nests  so  much  coveted  by  the  Chinese.  The 
demand  for  these  ingredients  of  gelatinous  soup  is  constant  among 
the  wealthier  Chinese,  and  the  supply  is  extremely  limited ;  the  pro- 
duct is  consequently  of  increasing  value  as  a  luxury.  There  are 
three  qualities  of  these  nests  : — 

1.  The  white  nests,  which  are  gathered  before  the  bird  has  com- 
menced to  lay  any  eggs,  and  which  are  composed  of  a  clear  trans- 
parent mucilaginous  matter,  with  very  few  feathers  mixed  with  them. 

2.  The  red  or  grey  nests ^  which  are  partly  mixed  with  feathers, 
in  which  eggs  are  sometimes  found,  and  which  have  to  be  cleared  of 
much  extraneous  matter.  The  part  of  the  nest  adhering  to  the 
limestone  is  sometimes  tinged  with  pink. 

3.  The  black  nests,  which  are  much  mixed  with  feathers.  Some- 
times fledglings  may  be  found  therein.  These  nests  have  been  over- 
looked at  the  previous  gathering,  and  have  darkened  or  deteriorated 
from  exposure  to  water  and  to  the  atmosphere  of  the  caves.  The 
partial  decomposition  of  the  mucous  matter  renders  them  the  least 
valuable. 

The  following  market-quotations  of  the  birds' -nests  are  taken 
from  the  'British  North  Borneo  Eerald,*  of  1st  December,  1887. 


White  birds'-nesU,  best,             per  catty      Si  6 

to 

S12 

„               f,           2nd  quality 

9 

ft 

7 

,»              ft          red 

7 

»» 

5 

„               „          common 

„             l-SOcls. 

»9 

2 

Black  birds'-nests,  best, 

per  picul  $H0 

„               „           2nd  quality 

50 

„              „           3rd  quality 

40 

Tbe  following  are  the  names  of  the  principal  mountains  contain- 
ing caves  to  which  the  Edible  Swift  resorts  for  the  purpose  of 
breeding,  so  far  as  they  are  yet  known  : — 


No.  1.  Gomanton. 

„  2.  Madai. 

„  3.  Sigalong. 

„  4.  Baturong. 

„  5.  Batu  Tim  bang. 

„  6.  Senobang. 

„  7.  Obang  Obang. 

„  8.  TaUlahan. 

„  9.  Bod  Narkiow. 


No.  10.  Butong. 
„    11.  Bukit  Malingal. 
„     12.  Pigton. 
„    13.  BahalUu 
„     14.  lHu  Sembakong. 
„     15.  Waleigh-waleigh,  Kiu- 

Oram  River. 
,,     16.  Mantanani. 


^  When  the  neeta  are  left  untaken  for  too  long  a  period  after  they 
have  been  built,  the  part  or  hinge  adhering  to  the  limestone  first  turns  red, 
then  black,  and  finally  the  neet  dropt  to  the  ground,  oftentimes  with  young 
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No.  1.  The  Gomanton  Caves,  near  Sandakan,  East  Ck>a8t,  are 
by  far  the  most  extensive  and  rich  in  quantity  and  quality  of  birds'- 
nests.  These  limestone  caves  are  reached  from  Sanffakan,  the 
capital  of  British  North  Borneo,  by  ascending  the  Sapagaya  River, 
which  flows  into  the  vast  harbour  of  Sandakan,  and  from  the  head 
of  the  navigation  of  the  Sapagaya  by  a  jungle-track,  7|  miles  in 
length,  to  the  Gomanton  caves.  These  caves  can  therefore  easily 
be  reached  in  half  a  day  from  Sandakan.  Marching  along  the 
narrow  track,  between  green  walls  of  tropical  jungle,  the  traveller  at 
times  takes  breath  to  notice  ferns,  lycopodiums,  pitcher-plants, 
and  orchids  that  love  the  shade  of  valuable  hard-wood  forest 
trees.  The  crow  of  the  Argus  Pheasant  frequently  breaks  the 
stillness,  and  the  monster  ape,  the  "Orang  utan''  (in  Malay 
**  Mias ")  looks  down  with  surprise  at  the  passing  wayfarer  from 
lofty  branches  overhead.  As  the  caves  are  approached,  half  a  mile 
off,  the  air  is  strongly  impregnated  with  the  odour  of  guano, 
of  which  there  are  valuable  deposits;  then  slippery,  moss-grown 
limestone  boulders  are  scaled  until  the  entrance,  '*  Simud  Putech  " 
(Malay  for  **  white  entrance  "),  is  reached.  This  porch  is  situated 
at  an  altitude  of  570  feet,  by  aneroid,  above  the  sea,  and  being  30  feet 
high  by  50  feet  wide,  presents  a  noble  entrance.  Leaving  this,  a 
further  climb  of  500  feet  brings  the  traveller  to  the  summit  of  the 
Gomanton  Caves.  Peering  down  a  small  aperture,  a  magnificent 
cavern  variously  estimated  at  850  to  900  feet  in  depth,  or  upwards  of 
twice  the  height  of  St.  Paul's,  London,  is  disclosed.  The  native 
climbers  descend  from  this  hole,  holding  on  to  a  network  of  rattan 
ladders  that  spread  over  the  limestone  roof  of  the  vaults ;  as  seen 
from  the  floor  of  the  cave,  the  collectors  appear  like  flies  as  they 
clamber  about  in  their  perilous  work.  Here,  on  the  summit,  there 
are  some  cocoa-nut  trees,  lime  trees,  and  a  plateau  of  grass.  A  grand 
panoramic  view  is  unfolded,  Sandakan  harbour  and  distant  cloud- 
capped  ranges  being  prominent.  Looking  down  from  the  plateau, 
there  is  a  precipitous  cliff  inviting  the  weary  mind  with  suicidal 
intent.  Let  us  descend  again  to  the  Simud  Putech  entrance.  It  is 
very  steep  and  slippety  work  ;  suddenly  a  vast  dome-shaped  cham- 
ber is  entered.  This  dome  is  honeycombed  with  other  domes,  all 
of  which  have  their  native  names,  as  precise  as  the  nomenclature  of 
the  leading  thoroughfares  into  Trafalgar  Square.  The  vaulted  cor- 
ridors leading  to  tliis  dome  are  about  150  feet  high.  Let  no  man 
enter  these  caves  without  torch  or  candle,  as  there  are  dangerous 
fissures.  In  this,  the  Simud  Putech  cave,  looking  to  the  left,  a 
dark  abyss,  known  as  the  Simud  Itam  (Malay  for  **  black  entrance  ") 
Cave,  is  pointed  out  by  the  guide ;  its  depth  is  estimated  at  400  feet. 
The  Simud  Putech  Cave  is  coated  with  a  layer  of  Swifts'  guano  from 
5  to  15  feet  in  depth ;  it  is  less  valuable  than  the  Bats'  guano  in  the 
Simud  Itam  and  other  caves. 

SwiftletB  in  them.  Theee  nests  having  been  oyerlooked  or  being  inaooessible  to 
tbe  inexpert  climber,  are  used  by  the  birds  for  laying  their  eggs  and  rearing 
young  ones  yew  after  year,  until  Ihey  turn  black  and  worthless. 
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No.  2.  The  Madai  Catbs,  Darvel  Bay,  East  Coast. 

In  July  1884  I  Tisited  these  caves  in  company  with  Governor 
Treacher.  The  approach  to  the  shore  in  a  steam-launch  was 
intricate  work,  as  many  coral  patches  obstracted  the  entrance. 
Having  anchored  at  the  mouth  of  the  Tucgabuah  River,  we 
paddled  up  for  about  an  hour  and  landed.  A  three-mile  jungle- track, 
much  broken  up  by  Elephants,  Rhinoceroses,  wild  Cattle,  and 
wild  Pigs,  brought  us  to  the  entrance  of  the  caves,  which  is  on  a 
level  with  the  surrounding  country.  The  limestone  walls  rose 
rugged  and  precipitous,  and  glittered  in  the  light  of  the  morning  sun. 
As  we  entered,  there  were  flights  of  Swifts  whizzing  and  flitting  past 
our  heads,  and  we  found  many  of  the  young  birds,  tied  together  by 
the  wings,  lying  on  the  floor  ready  to  be  carried  away  for  food  by 
the  collectors.  These  men  belong  to  the  Erahan  tribe,  and  we  found 
some  twenty  of  them  living  on  stages  inside  the  caves.  They 
handed  to  us  torches  and  bees'-wax  tapers,  which  were  most  welcome 
as  we  clambered  in  the  murky  darkness  over  the  slippery  limestone 
boulders.  In  the  hollows  of  the  floor  there  were  thick  layers  of 
guano,  which  was  saturated  with  the  rain-water  that  percolated 
through  the  limestone  ceiling ;  the  result  was  that  we  were  fre- 
quently immersed  up  to  our  middle  in  these  offensive  deposits. 

Unlike  (jomanton,  which  boasts  one  monster  cave,  Madai  pre- 
sents a  series  of  chambers,  about  150  feet  in  height,  connected  with 
each  other  by  narrow  passages.  There  are  very  few  Bats,  the  Swifts 
having  taken  possession  of  the  most  advantageous  nest-building  sites 
and  being  evidently  too  numerous  for  the  unremunerative  mammalia 
to  lead  a  peaceable  existence. 

As  we  walked  through  the  six  caves,  the  collectors  pointed  out 
to  us  23  **  lobangs,"  as  they  are  called  by  the  natives.  These  are 
domes  or  vaults,  each  one  of  which  is  owned  by  a  separate  pro- 
prietor. The  natives  say  that  20  of  these  vaults  contain  black  nests 
only,  and  tliat  three  vaults  only  hold  white  nests. 

This  would  denote,  as  native  information  frecjuently  asserts,  that 
there  are  two  kinds  of  Swifts,  viz.,  one  that  builds  black  nests  and 
the  other  white  nests.  In  fact  some  natives  maintain  that  there  are 
as  many  as  four  different  kinds  of  Swifts.  Further  investigation  is 
reouired  to  clear  up  this  question. 

There  are  three  collecting-seasons  iu  one  year ;  the  last  season 
yields  nests  of  an  inferior  quality  to  the  other  two.  The  total 
nanrests  of  both  black  and  white  nests  are  valued  at  $15,000  per 
annum. 

No.  3.  The  Sigalong  Caves,  Darvel  Bay,  East  Coast,  are  situated 
about  21  miles  S.E.  from  the  Madai  Caves,  and  are  approached 
through  coral  reefs.  The  chambers  are  low,  and  the  openings  are 
small  and  difficult  to  enter  for  Europeans. 

The  native  collectors  enter  some  of  these  limestone  caves  by  loop- 
holes from  the  summit,  which  is  about  250  feet  above  the  surrounding 
country.  There  is  a  preponderance  of  Bats  over  Swifts,  but  the  depo- 
|it  of  guano  is  not  so  large  as  in  the  Gromanton  and  Madai  Caves.    I 
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was  only  able,  owing  to  darkness  coining  on,  to  visit  a  few  of  these 
caves;  the  Erahan  collectors  said  that  there  were  14  of  them,  andjgave 
us  the  names  of  the  proprietors  and  the  jield  of  nests  of  each  cave. 
The  Sigalong  caves  have  all  white  nests,  and  the  harvest  is 
valued  at  $12,500  per  annum. 

No.  4.  The  Baturong  Caves,  near  the  Madai  Caves,  Darvel 
Bay,  East  Coast,  were  first  visited  by  Mr.  F.  G.  Callaghan,  the 
Assistant  Resident  of  Darvel  Bay,  in  July  1887,  and  the  following 
extract  from  his  official  report  will  be  of  interest : — 

"  The  next  morning  we  started  for  Madai,  but,  only  being  able  to 
get  four  Ehrans  as  baggage-carriers,  the  greater  portion  of  our  stores 
was  left  in  the  boats. 

''Reaching  Madai  at  about  10  o'clock,  I  obtained  a  party  of 
fifteen  Ehrans,  and  started  for  Baturong  at  12.  The  track  lies  at 
the  back  of  Madai  and  passes  close  underneath  the  high  hill  called 
Pigtong,  and  also  near  another  range  of  the  name  of  Gelass.  This 
latter  hill  used  to  produce  birds'-nests,  but  for  some  reason  has  not 
been  worked  for  thirty  seasons  (?).  The  nests  were  of  both  kinds, 
black  and  white.  The  track  lay  through  flat  and  rather  swampy 
ground  with  outcropping  of  limestone  in  several  places.  We  halted 
for  the  night  at  the  Kiten  River.  Sri  Rajah,  who  accompanied  us, 
followed  as  a  guide. 

**  Leaving  the  next  morning  at  daybreak,  we  ascended  a  gradual 
slope  for  nearly  an  hour,  the  jungle  full  of  durians,  langssats,  and 
other  fruit-trees.  For  about  another  hour  we  continued  along  this 
range,  called  Bukit  Telang,  of  about  400  to  500  feet  high,  direction 
E.byS. 

"  On  leaving  the  hill,  we  met  the  following  tributaries  of  the  Tinkayu 
River — the  Bitaspalino,  Natunde-Batas,  Segas,  and  Binnan  rivers,  all 
of  which  are  of  fair  size.  The  Tinkayu  is  a  fine  river,  but  is  not  navi- 
gnble  to  this  point,  owing  to  large  rapids  and  falls.  The  natives  say 
it  is  about  six  days'  paddle  up  from  the  mouth  to  the  first  rapids, 
the  noise  of  which  we  heard. 

"  The  country  is  very  flat  between  these  rivers,  and,  owing  to  ths 
heavy  rains,  a  good  deal  inundated,  making  travelling  very  difficult. 

"  We  reached  the  Baturong  Caves  at  2.30  and  found  the  Tedong 
people  had  all  lef^,  probably  four  or  five  days  before.  Baturong  is 
a  hill  about  2000  feet  high,  nearly  perpendicular ;  it  appears  to  be 
all  of  white  glistening  limestone.  It  contains  fifteen  '  lobangs '  or 
holes,  out  of  which  Suggin  and  Selagas  appear  to  be  the  most  valu- 
able, producing  seven  and  four  catties  of  white  nests  yearly  respec- 
tively. These  two  holes  are  worked  three  times  a  year,  but  the 
remainder  only  once.  The  estimate  in  the  '  Herald,  of  Septem- 
ber 1884,  gives  the  out-turn  at  one  picul  yearly,  but  I  do  not  believe 
that  more  than  twenty  catties  or  so  are  gathered.  The  entrance  to 
the  cave  is  about  40  feet  from  the  ground,  a  large  tree  growing 
up  alongside  the  rock  affording  a  ^d  of  ladder,  and  from  the 
branches  of  the  tree  a  kind  of  suspension-bridge  to  the  cave  has 
been  made.     1  did  not  attempt  therefore  to  enter  the  caves,  which,  I 
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was  informed,  are  nearly  twice  as  high  as  Madai.      A  stream  of 
good  water  flows  just  below  the  cave. 

No.  5.  The  Battj  Timbang  Caves  are  situated  at  the  head  of 
the  Quarmote  River,  a  branch  of  the  Kinabatangan  River,  East  Coast, 
and  are  almost  inaccessible  when  the  Quarmote  River  is  in  flood,  on 
account  of  dangerous  rapids.  During  other  seasons  the  journey 
from  the  Kinabatangan  to  the  caves  can  he  accomplished  there  and 
back  in  a  fortnight.  When  I  visited  the  Quarmote  in  September 
1 884  it  was  impossible  to  stem  the  flood.  The  chief,  Rajah  Tuah 
Dorkas,  concurred  that  a  road  would  he  a  great  advantage,  inas- 
much as  three  seasons  for  gathering  the  nests  would  then  be  avail- 
able, and  the  nests  would  all  be  in  good  order  and  of  higher  value. 
At  present  there  are  two  seasons — one  dry,  when  the  nests  are 
picked  and  in  fair  order ;  the  other  when  the  rains  are  on,  which, 
percolating  the  limestone  vaults,  trickle  into  and  damage  the  nests. 
When  the  rainy  season  lasts  an  unusually  long  time  and  the  caves 
cannot  he  reached,  the  nests  are  left  on  the  walls  for  too  long 
a  period  and  become  black  and  nearly  worthless.  Men  are  fre- 
quently drowned  over  the  cataracts.  There  are  many  vaults  in 
these  caves,  and  the  chief  told  me  that  he  had  gathered  15  catties 
(=  20  lbs.  avoirdupois)  of  white  nests,  and  one  picul  (=  133^  lbs.) 
of  black  nests  from  one  vault  alone  during  the  last  season.  The 
expenses  of  collecting  are  considerable*  When  the  collecting-season 
has  arrived,  a  fleet  of  flat-bottomed  boats  start  from  the  Kinaba- 
tangan River  ;  sometimes  there  are  as  many  as  90  boats,  and  allowing 
five  men  to  each  boat,  the  force  would  number  450  men.  As  there 
is  no  currency  in  silver  or  copper,  all  these  people  are  paid  in  birds'- 
nests,  which  come  into  the  traders'  hands  and  find  their  way  to 
Sandakan. 

The  Batu  Timbang  Caves  had  been  abandoned  for  some  years 
until  the  British  North-Borneo  Company  proclaimed  the  Royal 
Charter  in  1881.  There  are  powerful  tribes  in  the  interior,  the 
principal  one  being  the  Tingallans,  who  are  head-hunters,  and  the 
collectors  were  decimated  year  after  year.  Since  the  advent  of  the 
British  North-Borneo  Company,  the  people  have  been  able  to  vvork 
the  caves  without  molestation. 

No.  6.  The  Senobano  Caves  are  situated  on  the  Upper  Penun- 
gah  River,  a  tributary  of  the  Kinabatangan  River,  East  Coast.  The 
late  much-Umented  Mr.  Frank  Hatton,  in  1882,  made  a  gallant 
attempt,  in  the  face  of  hostility  from  the  Tungara  tribe,  to  visit 
them.  The  savages  were  conciliated,  chiefly  by  his  pluck  and  tact ; 
but  the  floods  swept  away  and  destroyed  some  of  his  boats  over  the 
rapids,  and  he  was  most  unwillingly  compelled  to  do  that  which 
explorers  are  so  loath  to  do,  viz.,  turn  back. 

In  October  1884  I  made  two  attempts  to  reach  these  caves,  but 
was  overpowered  by  the  heavy  rains  which  swelled  the  river,  and 
over  a  cataract  I  lost  part  of  my  provisions,  a  rifle,  and  all  my 
cooking-utensils.     The  time  will  come  when  roads  laid  out  by  the 
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British  North-Borneo  Company  will  give  access  to  the  Batu  Tim- 
bang,  Senobangy  Ulu  Sembakoog,  and  Obang  Obang  Caves,  which 
are  all  situated  to  the  south  of  the  Kinabatangan  River,  and  then 
the  real  output  of  the  caves  will  be  ascertained,  and  the  harvests  of 
birds'-nestSy  collected,  as  in  Java,  under  European  supervision  in 
proper  seasons,  will  be  enhanced  in  value. 

No.  7.  The  Obano  Obang  Caves  are  situated  on  the  Melikop 
River,  a  tributary  of  the  Kinabatangan  River,  East  Coast,  about  the 
centre  of  British  North  Borneo,  and  connecting  the  east  and  west 
coasts  by  the  palaeozoic  tone  of  insular  limestone  mountains. 

The  aneroid,  at  the  mouths  of  the  caves,  gave  a  reading  of  one 
thousand  eight  hundred  and  ten  feet  above  sea- level.  The  last  half- 
hour's  walk  was  over  limestone  boulders,  and  the  air  was  strongly 
impregnated  with  the  odour  of  Bats'  guano. 

The  first  cave  is  the  most  valuable,  but  it  can  only  be  entered  by 
experts  in  climbing. 

The  entrance  is  a  small  hole,  about  four  feet  by  four,  which  is 
closed  with  a  wooden  grating,  for  the  purpose  of  attracting  atten- 
tion to  the  spot. 

Every  two  months  this  doorway  is  opened,  and  the  climbers  let 
themselves  down  into  the  caves  by  means  of  rattans,  and  gather  all 
nests,  both  large  and  small. 

The  **take"  or  collection  varies  much  in  different  seasons,  this 
principal  cave  yielding  from  eighty  to  two  hundred  and  fifty  white 
nests,  worth  Si 6  a  catty,  per  season. 

One  season  lasts  only  two  months,  making  six  seasons  in  the  year, 
the  same  periods  of  seasons  are  also  observed  at  the  Senobang  cavern, 
Ulu  Penungah.  This  is  quite  different  from  the  duration  of  the 
Sf'asons  at  Gomanton,  Batu  Timbang  (river  Quarmote),  Madai,  and 
Sigalong  Caves,  where  there  are  only  two  or,  at  most,  three  seasons 
in  the  twelve  months.  The  Tungaras  agree  that  by  collecting  fre- 
quently they  procure  white  nests  in  first-rate  order,  though  some 
of  the  nests  fetch  a  higher  price  from  the  Sulu  traders  than  those  of 
Batu  Timbang. 

I  noticed  a  great  scarcity  of  Swifts ;  this  may  be  attributed  to 
these  frequent  takings  of  nests,  which  prevent  the  birds  from  breeding 
whereas  in  the  other  caves  of  North  Borneo  where  the  collections 
are  less  frequent,  an  immense  number  of  birds  are  found. 

On  the  other  hand,  where  there  are  only  two  collections  per 
annum,  and  especially  during  the  rainy  season,  many  of  the  nests 
are  found  to  be  half  rotten,  particularly  that  part  of  the  nests  that 
adheres  to  the  wall,  and  full  of  feathara  »Miid  containing  eggs,  from 
having  been  left  too  long  on  the  walls  before  collection. 

The  "  Obang  Obang"  range,  which  contains  the  caves  of  that 
name,  runs  about  north  and  south  and  b  half  a  mile  in  length. 

There  are  seven  entrances  ("lobang")  from  the  top  of  the  hill, 
and  they  are  all  close  together.  Five  of  the  caves  do  not  contain 
any  nests,  no  Swifb,  bat  only  Bats,  inhabiting  them. 

The  first  I  have  already  alluded  to,  and  the  last  was  the  only  one 
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that  coold  be  entered.    This  is  a  small  cave,  the  chamber  itself 
only  about  fifty  feet  high,  and  containing  both  Bats*  and  Swifts*  nests. 

I  yisited  these  crtcs  in  October  1884  and  found  that  only  ten 
Swifts*  nests  had  been  gathered  that  season. 

The  Bats*  nests  are  rimikr  in  form  to  those  of  the  Swifts,  but  are 
made  of  moss  only,  which  the  Bats  pick  off  the  limestone  boulders 
outside. 

I  had  Malini  with  me,  the  man  who  had  successfully  scaled  the 
interior  of  the  Gomanton  Caves ;  he  went  down  to  No.  1  of  thesie 
Obang  caTcs,  but  unfortunately  could  only  find  a  few  young  nests 
just  being  formed  in  the  crannies  and  cracks  of  the  vault,  the 
season's  nests  having  already  been  gathered. 

The  tribes  who  inhabit  this  part  of  Borneo  have  a  certain  specified 
law  of  succession  as  to  the  gatherers  of  the  nests,  and  the  honour 
is  taken  in  turn  by  the  chiefs  and  their  several  relatives. 

It  is  probable  that,  with  a  little  rest  and  freedom  from  intrusion, 
the  Obang  Caves  might  become  very  valuable  to  the  colony.  I  was, 
I  must  own,  somewhat  disappointed  with  these  caves  after  what 
I  had  heard  about  them.  I  proposed  to  the  people  that,  inasmuch 
as  the  Grovemment  afforded  them  protection  on  the  Kinabatangan 
Kver,  which  enabled  them  to  trade  and  live  in  security,  they  should 
in  return  pay  a  tribute  of  one  third  of  all  birds'-nests  taken  out  of 
the  caves.    This  was  cheerfully  assented  to. 

I  found  the  yield  of  the  month  previous  to  my  visiting  the  district 
had  been  150  nests,  and  of  these  50  were  at  once  handed  over 
to  me. 

No.  8.  The  Tatalahan  Caves,  on  the  Padas  River,  West  Coast, 
are  as  yet  unvisited  by  Europeans ;  but  I  have  seen  white  birds*- 
nests  of  the  best  quality  brought  to  Mempakol,  the  capital  of  Pro- 
rince  Dent. 

No.  9.  Bod  Narkiow  Caves.  This  paper,  relating,  as  it  does, 
chiefly  to  the  edible  birds*-nest  caves  on  the  Kinabatangan  River,  will 
show  that  that  river  is  very  rich  in  caves.  Amongst  others  I  may 
briefly  allude  to  those  reported  at  Bod  Narkiow.  Though  I  did  not 
visit  them,  there  is  every  reason  to  suppose  they  exist.  The  formation 
of  the  country  is  favourable  to  the  supposition,  and  the  folklore  of 
the  natives  alludes  to  the  fact  that  at  Narkiow  such  caves  are  found. 

No.  10.  BuTONO  Caves.  Much  the  same  kind  of  obscurity  hangs 
over  the  history  of  the  Butong  Hill  Caves.  Time  would  not  allow 
me  to  explore  the  district  in  their  neighbourhood.  So  I  contented 
myself  with  offering  Si 00  to  anyone  who  would  bring  me  reliable 
information  about  them. 

No.  11.  BuKiT  Maltngai,  a  sandstone  mountain,  holds  birds*- 
nest  caves,  but  an  entrance  to  them  has  not  yet  been  discovered. 
There  is  a  strong  smell  of  guano  near  the  summit. 

No.  12.  PiGTON,  a  limestone  hill,  Darvel  Bay,  is  as  yet  un- 
visited. 

8» 
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No.  13.  Bahalla  Island,  off  Sandakan  Harbour,  contains  both 
black  and  white  nests,  the  collection  of  them  being  farmed  out  by 
Government.  The  apertures  are  in  the  face  of  a  precipitous  sand- 
stone cliff,  some  600  feet  high,  and  are  entered  from  the  summit, 
the  climbers  being  lowered  down  from  the  top  bj  ropes. 

No.  14.  Ulu  Bembakong  Caves.  Natives  informed  me  of  some 
valuable  caves  on  the  Sembakong  Riyer,  wbich  empties  itself  into 
Sebuco  Bay,  East  Coast ;  these  could  only  be  visited  by  going 
through  the  country  with  an  armed  force,  as  some  of  the  head- 
hunting tribes  are  hostile. 

No.  15.  Some  caves  at  Waleigh-waleigh,  Kinoram  River,  a 
tributary  of  the  Bongon  River,  a  part  of  the  northern  Kiuabalu 
watershed ;  these  were  visited  some  years  ago  by  the  late  Mr. 
Frank  Hatton. 

No.  16.  Mantanani.  These  caves  are  situated  in  a  group  of 
uninhabited  islands  of  that  name,  about  20  miles  off  the  north-west 
coast  of  Borneo.  Both  white  and  black  nests  are  taken,  the  collec- 
tion being  in  the  hands  of  two  Borneo  tribes  who  collect  in  alternate 
seasons. 

I  have  now  enumerated  all  those  caves  that  are  known  at  present. 
Doubtless  this  vast  territory  contains  others  perhaps  richer  than 
these,  and  in  the  course  of  time,  when  the  country  is  more  fully 
explored,  we  shall  be  able  to  fix  their  position  definitely  on  the  map 
of  British  North  Borneo. 


6.  A  Note  on  Ornithoptera  victoria^  Gray. 
By  OsBERT  Salvin,  M.A.,  F.R.S. 

[Received  February  7,  1888.] 
(Plate  IV.) 

At  the  meeting  of  the  Society  held  on  the  1st  of  March  last  I  had 
the  pleasure  of  exhibiting  a  male  specimen  of  an  Ornithoptera,  from 
the  island  of  Maleita,  one  of  the  Solomon  group.  This  specimen 
Mr.  Godman  and  I  considered  to  belong  to  the  male  of  the  long- 
known  O.  ffictorite,  the  description  of  which  was  based  upon  a  female 
example  obtained  by  J.  Macgillivray,  but  of  which  the  locality  was 
not  recorded.  The  females,  of  which  specimens  were  also  exhibited, 
from  Maleita  Island  agiee  with  the  type,  hence  our  determination 
of  the  male.  The  male  and  the  underside  of  the  female  have  since 
been  figured  by  Mr.  Henley  G.  Smith,  on  the  first  plate  of  his  new 
work  •  Rhopalocera  Exotica,'  the  male  having  been  described  in 
the  June  number  of  the  *  Annals  and  Magazine  of  Nat.  Hist.'  of  last 
year  (1887). 

Mr.  Woodford,  the  enterprising  naturalist  who  captured  these 
specimens,  has  since  returned  to  England,  bringing  with  him  a  large 
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this  female  and  the  series  of  the  same  sex  from  Guadalcanar  is  that 
the  sohmarginal  spots  are  very  small. 

Mr.  Woodford  informs  me  that  both  Omithoptera  victarus  and 
O.  wrmUiana  are  very  fond  of  frequenting  the  sweet-smelling  white 
flowers  of  Cerbera  odoUam^,  a  plant  common  in  the  Solomon  Islands, 
and  also  in  the  Fiji  islands. 

EXPLANATION  OP  PLATE  IV. 

Fig.  1.  OmitMoptera  victoria,  ($.    Imago,  upper  and  under  sides. 

2. ,  half-grown  larra;  from  a  drawing  by  Mr.  O.  M.  Wood- 
ford. 

3.  Ormthovtera  regina,  egg,  natural  sise,  and  a  portion  of  surface  mag- 
nified. 


February  21,  1888. 

Prof.  W.  II.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

Mr.  Arthur  Thomson  exhibited  a  series  of  Insects  reared  in  the 
Insect^house  in  the  Society's  Gardens  during  the  past  year,  and  read 


Insect^house  m  tne  oociety  s  Uardens  du 
the  following  Report  on  the  subject : — 


Report  on  the  Insect-house  for  1887. 

The  following  is  a  list  of  the  Insects  exhibited  in  the  Insect-house 
during  1887:— 

Silk-producing  Bombyces  and  their  AlUes. 

Indian. 
Attaeus  atlas.  Actios  selene, 

pemyi.  Anther  aa  my  Hit  a. 

—  cyntkia.  Crieula  tri/enestrata. 

American. 
Samia  ceeropia.  Actios  luna. 

Telea  polyphemus.  Dirphia  tarquinia, 

• anyuli/era.  Hypochera  to. 


'prowtethea. 


African. 
Antheraa  cytherea. 


*  Cerbera  odoUam,  Mr.  Hemsley  tells  me,  is  closely  allied  to  the  Oleander, 
and  similar  in  aspect  It  is  common  on  the  sea-shores  of  India,  Ceylon,  Malaya, 
North  Australia,  and  throughout  Polynesia,  eren  as  far  eastwards  as  Pitcaim 
Island,  thouf^  it  does  not  reach  the  American  coast.  The  seeds  will  bear  long 
immersion  in  the  sea  without  ix^ury,  and  the  plant  is  one  of  the  early  inhabi- 
tants of  coral  islands. 

•  Exhibited  for  the  first  time. 
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Papilio  maehaon. 

podalirius. 

Thais  polyxena, 
Pamasaius  apollo. 
Euchloe  cardamines, 
Vanessa  antiopa, 
to. 


Papilio  porthaon, 
polieenes. 


Diurnal  Lepidoptera, 
European. 

Vanessa  levana, 
Argynnis  evphrosyne, 
Limenitis  sibylla. 
Melanargia  galathea. 
Apaiura  iris. 
Aporia  crattegi. 
Lyccena  corydon. 


African. 


Papilio  nireus. 
morania. 


American. 


Papilio  ajax. 
asterias. 


Papilio  troilus. 
turnus. 


Noctumi. 


Smerinthus  populi, 

mice. 

Sphinx  ligustri. 

pinastri. 

Deilephila  euphorbia. 

gain. 

ChtBTOcampa   oldenlandia 

(Japan). 
—  elpenor. 
*Otus  myron. 


^Philatnpelus  achemon. 
*Hetnaris  cynoylossum. 
*Deiopeia  pulchella. 

Callimorpha  dominula. 

Bombyx  quercus, 

Boarmia  repandata, 
*Denias  coryli. 

Notndonta  ziezac. 

Eacles  imperialis. 
*Composia  olympia. 


Of  the  silk-producing  Bombyces,  one  species,  Telea  anguli/era, 
was  exhibited  for  the  first  time.  I  had,  altogether,  six  cocoons  of  this 
interesting  species,  three  belonging  to  the  Society  and  three  to  the 
Hon.  Walter  Rothschild.  All  of  them  produced  moths,  the  Society's 
producing  two  fine  males  and  one  poor  female,  and  Mr.  Rothschild's 
three  fine  females.  It  is  curious  to  note  that  the  males  of  this  species 
so  much  resemble  the  females  of  Telea  promethea. 

Whilst  speaking  of  the  silk-producing  Moths,  I  wish  to  say  that 
on  the  8th  of  September  last  I  received  twelve  cocoons  of  a  Silk- 
Moth  from  Mr.  Gerald  Dudgeon,  of  Darjeeling,  which  he  had  found 
wild  near  that  place,  but  of  which  he  did  not  know  the  name.  These 
cocoons,  which  are  very  curious  and  unlike  any  other  cocoons  I  have 
seen,  I  regret  to  say,  have  not  produced  any  moths. 

Mr.  Dudgeon,  in  a  letter  he  wrote  at  the  time  he  sent  the  cocoons, 
gives  a  description  of  the  larvae.  Of  the  cocoons  (which  I  now  ex- 
hibit) he  says,  the  larva  "  about  the  middle  of  June  constructs  a 
curious  hanging-cocoon,  with  an  aperture  all  along  the  top.  The 
lower  extremity  of  the  cocoon  is  pointed  and  encloses  a  well-lbrmed 
drain.     This  drain  consists  of  a  small  cell  made  of  hardened  silk, 

*  Exhibited  for  the  first  time. 
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and  perforated  interiorly  with  ten  or  twelve  small  holes,  and  having 
a  larger  hole  outside. 

"  The  necessity  of  this  drain  is  evident,  for  owing  to  the  aperture  at 
the  top,  the  rain,  which  falls  very  heavily  here  at  times,  would  be  apt 
to  611  the  cocoon,  and  thus  drown  the  pupa ;  therefore  the  larva  con- 
structs for  itself  a  perfect  drain,  by  which  the  water  runs  out  as  fast 
as  it  comes  in." 

I  forwarded  two  of  these  cocoons  to  Mr.  F.  Moore,  asking  if  he 
knew  them.  Mr.  Moore,  in  his  letter  to  me,  replied : — **  They  are, 
for  a  certainty,  those  of  the  Moth  named  Rhodia  newara^  described  by 
me  in  the  Proc.  Zool.  Soc.  1872,  p.  578,  from  specimens  collected  in 
Nepal  by  the  late  General  Bamsay,  who  also  gave  me  a  description  of 
the  cocoon.*' 

The  pupse  of  four  species  of  African  Papilios  were  brought  to 
England  in  September  1886  by  Mrs.  Monteiro.  Some  of  these 
emerged  soon  after  their  arrival,  and  others  continued  to  emerge  up 
to  October  15  of  that  year;  the  remainder,  viz.  13  Papilio  porthaon^ 
5  P.  poiicemes,  1  P.  nireusj  and  29  P.  moraniaf  passed  the  winter  in 
the  Insect-house,  and  commenced  to  emerge  again  on  the  2nd  of  April 
last  year.  The  first  to  appear  was  PapUio  porthaon,  followed  by 
P.  morania  on  the  5th  and  7th,  P.  policenes  on  the  10th,  and 
P.  mreu9  on  the  1 1th. 

I  succeeded  in  getting  a  pairing  of  PapUio  ajajp,  but  I  am  sorry  to 
say  that  the  female  died  without  depositing  any  eggs,  although  I 
procured  the  food-plant  (Jsimina  triloba). 

In  conseauence  of  the  great  heat  and  continued  dry  weather 
experienced  last  summer,  I  was  not  able  to  rear  many  larrse,  although 
I  had  fertile  ova  of  most  of  the  silk-producing  Moths.  Amongst 
the  few  that  I  did  rear,  it  may  interest  entomolgists  to  know  that  I 
reared  easily  some  larvae  of  Deopeia  pulckella  upon  the  common 
Forget-me-not  {Myosotia  arvensis),  of  which  there  is  an  abundant 
supply  growing  on  the  banks  of  the  canal.  I  wrote  to  Mr.  J.  C. 
Warburg  in  May  last,  who  was  at  Cannes  at  the  time,  asking  him  if 
he  could  send  me  some  living  specimens  of  this  insect  by  post ;  this 
he  was  good  enough  to  do,  and,  as  I  anticipated,  a  few  eggs  were  laid 
en  route,  and  a  few  in  the  case  on  arrival.  These  eggs  I  collected, 
and  reared  about  sixteen  perfect  insects  from  them,  and  from  these 
I  obtained  a  second  brood,  and  I  have  the  honour  to  exhibit  specimens 
of  each  brood  this  evening.  Two  of  the  larvae  were  taken  by  Lord 
Walsingham  (who  had  not  before  seen  them)  to  add  to  the  collection 
which  he  has  presented  to  the  Natural  History  Museum. 

In  August  last  Mrs.  Blake,  who  had  just  returned  from  the  Ba- 
hamas, sent  three  pupae  of  a  Moth  to  the  Insect-house.  Two  Moths 
emerged  from  these,  and  proved  to  be  the  very  beautiful  Compoaia 
olympia.    The  larva  feeds  upon  Stephanotia. 

Mrs.  Blake  was  also  good  enough  to  send  at  the  same  time  a 
specimen  of  a  Mygale,  of  which  I  do  not  at  present  know  the  specific 
name.  This  specimen  I  regret  to  say  died  in  December,  and  I  ex- 
hibit it  this  evening  set  in  the  position  which  these  creatures  assume 
if  irritated. 


122  PROF.  O.  B.  HOWB8  ON  THE  AZYG08  [Feb.  21» 

In  June  last  Major  Cassel  presented  to  the  Society  two  Trap-door 
Spiders  from  Natal.  These  are  stiU  living,  but  up  to  Saturday  last 
I  had  not  seen  either  of  them  out  of  their  cells ;  on  that  day  I,  after 
some  trouble^  got  one  out,  and,  as  well  as  I  was  able,  made  a  sketch 
of  it. 

I  wrote  to  the  Rev.  O.  P.  Cambridge  respecting  these  Spiders, 
asking  him  if  he  could  tell  me  anything  about  them  ;  he  replied, 
saying,  that  he  "confidently  expected  the  S.-African  Trap-door 
Spiders  would  be  new  to  science,  as  he  did  not,  at  that  moment,  re- 
member anything  of  the  kind  of  the  size  I  mentioned." 

These  Spiders  have  fed  principally  upon  Cockroaches,  and  the  one 
I  had  out  on  Saturday  was  in  splendid  condition. 


The  following  papers  were  read : — 

1.  Note  on  the  Azygos  Veins  in  the  Annrons  Amphibia. 
By  G.  B.  HowEs^  P.Z.S.,  P.L.S.,  Assistant  Professor  of 
Zoology^  Normal  Sch.  of  Science  and  R.  Sch.  of  Mines. 

[Beceived  February  7, 1888.] 

It  is  customary  to  re^rd  the  presence  of  the  vena  cava  inferior 
as  a  special  characteristic  of  the  air-breathing  Yertebrata,  and  the 
view  most  generally  accepted  and  taught  holds  this  vessel  to  be  a 
late  development,  which  replaces  the  posterior-cardinal  veins  of  fishes. 
Indeed,  some  authorities  would  regard  its  presence  and  absence  as 
distinctive  of  the  air-breathing  and  water-breathing  series  respec- 
tively. Balfour  wrote  of  it^: — "The  yenous  system  of  Amphibia 
and  Amniota  always  differs  from  that  of  fishes  in  the  presence  of  a 
new  vessel,  the  vena  cava  inferior,  which  replaces  the  posterior  car- 
dinal Teins,  the  latter  only  being  present,  in  their  piscine  form, 
during  embryonic  life." 

Chief  amongst  recent  researches  into  the  morphology  and  develop- 
ment of  the  venous  system  are  those  of  Parker ' ',  Hochstetter  *  *, 
Meyer  *.  The  work  of  the  second-named  author  will  become  little 
short  of  revolutionary,  should  his  deductions  hold  good.  He  claims, 
as  the  chief  result  of  his  investigations,  to  have  s^iown  that  the  vena 
cava  inferior,  instead  of  being  throughout  its  whole  extent  a  primarily 
independent  vessel,  is  a  compound  structure — the  product  of  a  fusion 

*  Oomp.  Bmbryology,  vol.  ii.  p.  538. 

*  *'  On  the  Venous  SyBtem  of  the  Skate,"  Trans.  New-Zealand  Instit  toI.  xi. 
1880,  D.  49. 

*  "  On  the  Blood-vessels  of  Mustehu  aniarcticus'  Phil.  Trans,  vol.  177.  1886, 
p.  685. 

^  "  Beitr.  zur  Tergleiehend.  Anat.  und  Entwioklungsgeaefa.  d.  Yenensjrst.  der 
Amphib.  und  Fische,"  Morpholog.  Jabrb.  vol.  xiii.  1887.  p.  119. 

ft  ''  Ueb.  die  Bildung  d.  hinteren  Hohlvene  b.  d.  Saugethieren,"  Anat  Anseiger, 
vol.  ii.  1887,  p.  517. 

'  "  Ueb.  d.  Entwickluug  dcs  Uerzens  und  d.  grossen  GeJassstamme  b.  d.  6ela< 
chiem,'*  Naples  Mittheiluugen,  vol.  vii.  1887.  p.  338. 
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between  a  late-formed  hepatic  vessel  and  one  or  both  of  the  posterior 
cardinal  veins.  To  that  portion  which  is  derived  from  the  cardinal 
veins,  and  which  receives  the  ven»  renales  revehentes,  he  applies 
the  term  *'  wmiere  Abschnitte**;  it  is  represented,  in  the  adults  of  the 
higher  forms,  by  all  behind  and  including  the  renal  veins.  He  further 
asserts  that  whereas  in  Amphibia  the  two  posterior  cardinals  become 
confluent  to  form  this,  in  Mammalia',  on  the  other  hand,  the 
cardinal  vein  of  the  right  side  also  gives  origin  to  it. 

On  the  completion  of  the  above-named  developmental  processes 
the  anterior  or  prerenal  portions  of  the  posterior  cardinal  veins  either 
become  modified,  to  form  the  azj^os  and  hemi-azygos  veins  of  human 
anatomy,  or,  for  the  most  part,  disappear.  Hochstetter  has  worked 
out  the  steps  in  the  development  in  Bombinatar^  Pelobate$,  Bana, 
and  SalawMmdra  among  Amphibia.  So  far  as  BombUtator  is  concerned, 
he  fully  confirms  the  classical  researches  of  Goette,  except  for  the 
fact  that  that  author  failed  to  observe  the  persistence  of  the  entire 
posterior  cardinals  in  the  adult.  Hochstetter  has  shown  that  in 
Bombinator  igneus  their  anterior  portions  (morphological  azygos 
veins)  not  only  persist  for  life,  but  that  with  their  confluence  pos- 
teriorly, to  form  the  hinder  part  of  the  vena  cava  inferior,  their 
original  continuity  is  not  destroyed.  There  thus  result  two  well- 
defined  veins  {c.p.  of  fig.),  which  pass  upwards  and  forwards,  side 
by  side  with  the  arches  of  the  aorta,  putting,  as  in  some  Urodelet, 
the  fiilly  formed  vena  cava  inferior  into  direct  communication  with 
the  veins  of  the  anterior  extremities. 

In  Bona,  according  to  Hochstetter,  the  anterior  segments  of  the  pos- 
terior cardinals  atrophy  during  metamorphosis.  An  individual  example 
of  the  Common  Froff  (R.  iemporaria,  adult  $  )  has,  however,  recently 
come  into  my  hands  ,  in  which  the  vessel  persisted  for  its  entirety  on 
one  side  (see  fig.,  p.  1 24)'.  Not  only  so,  but  its  development  had  con- 
tinued pari  passu  with  that  of  other  related  parts — in  excess  of  that 
seen  even  in  Bombinator.  The  drawing  speaks  for  itself  as  to  detail, 
and  it  must  suflice  to  point  out  that,  except  as  concerned  the  presence 
and  relations  of  this  vein,  no  noteworthy  diflerence  could  be  detected 
between  the  distribution  of  even  the  smaller  vessels  in  this  animal 
and  those  of  the  ordinary  adult.  The  least  normal  among  the  veins 
were  the  ovarian  ones  (ov.),  which,  as  will  be  seen,  were  strikingly 
asymmetrical.  There  was  not  the  remotest  trace  of  the  correspond- 
ing portion  of  the  right  posterior  cardinal. 

The  persistence  of  this  vein  in  one  of  the  Kanidse  is,  in  itself, 
deserving  of  record;  but  careful  comparison  with  Bombinator  has 
revealed  an  interesting  difference  between  the  two.  Hochstetter  con- 
firms and  extends  Groette's  discovery  that  the  main  trunks  of  the  venae 
renales  advehentes  are  primarily  continuous  with  the  posterior  car- 
dinab,  forming  trunks  (Jacobson's  veins)  the  lower  ends  of  which, 
subsequently  receiving  the  iliac  veins,  become  the  renal  portals 

*  Anat  Am.  vol.  ii.  1887,  p.  619. 

'  Thanks  to  the  diligence  of  my  pupil,  Mr.  W.  F.  Hume. 
'  As  these  sheets  were  passing  through  the  press  I  met  with  the  same  con* 
dition  in  a  male  of  BotnbincUor  bombium. 
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of  the  adult.  In  Bomhinator^  however,  despite  the  persistence  of 
both  renal  portal  and  azjgos  veins,  this  continuity  is  eventually  lost. 
In  the  specimen  of  the  Common  Frog  under  consideration  it  persisted. 


Fig.  2 


r  -r.a 


The  venous  Bystem  of  an  adult  of  Rana  temporaria  (  $ ),  showing  a  persistent 
azygos  (posterior  cardinal)  yein. 

Fig.  1.  Ventral  aspect. 

The  vena  cava  inferior  in  part  removed,  and  the  left  kidney  turned  slightly 
inwards  to  display  its  external  dorsal  border. 

Fig.  2.  Left  kidney,  dorsal  aspect.    Magnified  \^  times, 
a.c,  Vena  cava  superior ;   c.p^  azygos  (posterior  cardinal)  vein ;   d.l,  dorso- 
lumbar  vein ;  it,  iliac  vein  ;  od,  oviducal  veins ;  ov,  ovarian  veins ;  p.c,  cut  ends 
of  vena  cava  Inferior;   r.a,  venae  renales  advehentes;  s.v,  sinus  venosus;  ur, 
ureter. 

and  the  anastomosing  trunk  received  (or  gave  off)  renal  branches. 
This  fact  is  the  more  surprising,  in  that  in  Pelobates  the  separation 
takes  place  before  metamorphosis,  at  a  period  when  the  anterior 
segment  of  the  cardinal  vein  is  but  feebly  developed  ^ 
I  Hoohstetter,  iv.  p.  162. 
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Hochstetter  has  examined  Bombinator,  Hyla,  Rana,  and  Bu/o, 
and  in  none  but  the  former  has  he  found  a  persistence  of  the  vessels 
above  named.  He  was  not  in  a  position  to  discuss  the  morpholo- 
gical  significance  of  the  fact,  as  a  guide  to  affinity.  The  researches 
of  Cope\  Boulenger',  and  others  point  to  the  conclusion  that  the 
Discoglossidse,  rather  than  the  Aglossa,  are  to  be  regarded  as  the 
least  modified  of  all  living  Anura.  Boulenger  writes',  "in  the 
presence  of  ribs  and  opisthocoelian  vertebrae  the  members  of  this  very 
natural  family  closely  approach  the  higher  tailed  Batrachians."  The 
retention  of  the  posterior  cardinal  (azygos)  vein  in  Bombinator 
can  only  be  regarded  as  a  sign  of  low  affinity,  and,  mindful  of  the 
well-known  osteological  and  other  characters  of  this  family,  I  have 
been  led  to  examine  other  genera  thereof,  with  the  view  of  ascer- 
taining if  this  retention  is  common  to  all  its  members.  I  find  the 
veins  of  both  sides  well  developed  in  two  specimens  ( c^  and  $  )  of 
Bombinator  hombinus.  Of  five  Alytes  obsteiricana  examined  (three  c^ , 
two  $  ),  four  showed  no  traces ;  in  the  fifth,  however  (a  $  ),  both 
veins  were  fully  represented,  but  small.  This  was  also  the  case  in 
a  (^  of  Diseoglossus  pictu9.  From  this  it  must  be  assumed  that  the 
character  is  fairly  distinctive  of  the  Discoglossidte. 

Thanks  to  Prof.  Huxley,  I  have  had  the  opportunity  of  examining 
adults  ofPipa  (S)  and  Dactylethra  (  $  ).  In  neither  of  these  could 
I  observe  a  trace  of  the  vessels  in  question  ;  the  specimens  had  been 
previously  very  much  dissected,  but  should  subsequent  investigation 
upon  fresh  material  (which  I  hope  to  carry  out)  substantiate  this, 
the  deductions  of  the  afore-named  authors  as  to  the  lowliness  of  the 
Disooglossidse  will  receive  striking  confirmation. 

These  facts  are,  in  themselves,  sufficient  to  invest  any  Anura 
with  a  fresh  interest,  whose  affinities  with  the  Discoglosside  have 
been  suggested  or  called  into  question.  Conspicuous  among  such 
is  Pelodytes ;  and  for  an  opportunity  of  examining  this  and  other 
genera  my  best  thanks  are  due  to  Mr.  Boulenger,  who  has,  with  his 
customary  generosity,  afforded  me  unstinted  aid.  Pelodytes  is  held 
by  Gtinther  and  Mivart^  to  be  allied  to  the  Discoglosside,  and  by 
others  (Cope,  Lataste,  Boulenger)  to  the  Pelobatidae*.  As  I  am 
unable  to  find  any  traces  of  the  vein  in  two  adult  males  of  PelodyteB 
and  one  of  Peiobates,  1  can  but  give  my  support  to  the  latter  view. 

Finally,  Hochstetter,  in  his  earlier  paper,  describes  an  anastomosis 
between  the  hepatic  sinus  and  the  posterior  cardinal  veins  in  Elas- 
mobranchs',  which  he  holds  to  be  tantamount  to  the  formation  of  a 
vena  cava  inferior.  This  deduction  is  far  too  revolutionary  to  merit 
immediate  adoption ;  the  probability  of  its  accuracy  is,  however,  cer- 

*  Nat.  Hi»t.  Review,  1865 ;  alBO  Journ.  of  Acad.  Nat.  Sci.  Philadelphia,  vol.  vi. 
1866,  p.  67. 

^  O:itidogue  of  Batrachia  Salientia,  British  Museum,  1882. 

*  iAW.  p.444. 

*  P.  Z.  8.  1869,  p.  280  etseq. 

*  For  raferences,  see  Cat.  Batr.  Salientia. 

*  Cf.  Jourdain,  Ann.  des  Sci.  Nat.  1859,  series  4,  vol.  xii.  Also  quoted  by 
Parker,  of  whose  papers  Hochstetter  does  not  appear  to  have  been  cognizant. 
This  is  to  be  regretted,  as  the  two  differ  on  joints  of  considerable  interest. 
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tainlj  not  lessened  by  current  advance,  for  Boas  has  lately  shown 
most  conclusively  ^  that  the  pulmonary  artery  is  homologous  through- 
out the  vertebrate  series. 


2.  Palseontological  Contributions  to  Selachian  Morphology. 
By  A.  Smith  Woodward,  F.G.S.,  F.Z.S.,  of  the  British 
Museum  (Natural  History). 

[Received  January  17,  1888.] 

I.  On  the  Lateral  Line  of  a  Cretaceous  Species  o^Scylliidee. 

It  has  long  been  known  that  the  canal  inyesting  the  sense-organs 
of  the  'Materal  line"  in  Selachian  fishes  attains,  as  a  rule,  to  a 
considerably  higher  stage  of  development  than  in  the  Ghimeeroids. 
While  in  the  latter  the  canal  is  merely  an  open  groove,  supported 
by  a  series  of  incomplete  ring- like  dermal  calcifications,  in  the 
former  it  assumes  a  tubular  character,  opening  externally  by  a  row 
of  small  orifices,  either  in  its  own  roof,  or  through  short  secondarily 
developed  diverticula. 

Only  two  undoubted  exceptions  to  this  rule  appear  to  have  hitherto 
been  placed  on  record.  The  living  Eehinorhinua  is  shown  by  Solj^er' 
to  have  the  lateral  line  in  the  form  of  an  open  groove,  thouzh  this 
apparently  is  not  supported  by  any  minute  calcifications  ;  and  very 
similar  is  the  lateral  line  of  Chtamydoselachus^  as  described  by  Gar- 
man',  llie  supposed  Liassic  Selachian,  Squalorqja,  may  also  be 
assumed  to  have  exhibited  a  similar  condition  of  this  organ,  the  small 
half-rings  originally  supftorting  it  being  very  clearly  seen  in  several 
fossils  recently  described  before  this  Society  ,  and  agreeing  in  every 
respect  with  those  met  with  in  Ischyodus  and  Chinuera.  Both  of  the 
first-named  genera,  however,  are  of  a  comparatively  primitive  cha- 
racter,  and  Squaloraja  shows  several  other  marks  of  resemblance 
to  the  Chimaeroids,  so  that  the  fact  is  not  unexpected.  But  I  have 
lately  observed  suggestiye  traces  of  a  similarly  embryonic  lateral  line 
in  a  most  specialized  modern  type  of  Selachian  ;  and  as  this  appears 
to  be  an  unlooked-for  novelty,  it  may  be  deemed  worthy  of  a  brief 
note. 

The  Shark  in  question  is  a  small  fossil  species,  discovered  in  the 
Upper  Cretaceous  strata  of  Mount  Lebanon,  Syria,  and  provisionally 
assigned  by  Pictet  and  Humbert  ^  to  the  genus  Scylliuniy  under  the 

*  "Ueb.  d.  Arterien  boffea  der  Wirbelthiere,"  Morpbolg.  Jahrb.  vol.  xiii. 
1887,  p.  115.    See  ali»o  ibid,  vol  vii  p.  488,  and  yoL  viii.  p.  169. 

^  B.  Solger,  '  Neue  Untersuobungen  ziir  Anatomie  der  Seitenorgane  der 
Fiache/  Arcbiv  mikr.  Anat.  vol.  xrii.  (1880),  p.  96. 

'  S.  Qtu'man,  **  Chlamydosetachm  afwuinew,  Garm.,  a  living  ipeoies  of  Olado- 
dont  Sbark,"  Bull.  Mus.  Comp.  Zool.  Harvard  CJoll.  vol.  xii.  no.  1  (1885),  p.  3. 

*  Smith  Woodward,  '  Note  on  tbe  Lateral  Line  of  Squahraia,'  P.  Z.  S.  1887, 
p.  481. 

»  F.  J.  Pictet  et  A.  Humbert,  *Nouv.  Eech.  Poisa.  Fow.  Mont  Liban,* 
p.  Ill,  pi.  xviii.  fige.  2-4. 
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name  S.  Mohel-alnue.  It  is  an  undoobted  member  of  the  Scyl- 
liide;  the  vertebral  centra  are  distinctly  asterospondylic ;  the 
body  is  much  depressed,  so  that  all  the  fossils  display  either  the 
dorwl  or  ventral  aspect ;  the  tail  is  very  long ;  the  teeth  are  of  the 
ordinary  type  ;  and  some  other  distinctive  featares  are  shown.  In 
one  respect,  however,  it  seems  to  difFc'r  from  all  known  Scylliidae. 
It  is  destitute  of  dermal  shagreen  ;  and  on  this  account  the 
peculiarity  to  be  here  noted  is  very  conspicuous  in  the  impressions 
upon  the  limestone. 

On  either  side  of  the  trunk  and  tail,  at  a  short  distance  from  the 
vertebral  colnmn,  there  is  a  delicate  longitudinal  btreak,  which, 
upon  close  examination,  is  found  to  consist  of  a  series  of  minute 
ringlets,  in  their  crushed  state  overlapping  one  another.  Though  in 
some  parts  obscure,  these  are  very  distinctly  shown  to  be  incomplete 
half-rings,  and  they  are  thus  precisely  similar  to  those  already 
described  by  Leydig  in  Chimara,  and  by  myself  in  Squaloraja. 
They  occupy  the  position  of  the  lateral  line  in  the  fossil,  and  they 
are  of  the  usual  proportions,  so  that  there  can  be  no  doubt  as  to  the 
correctness  of  their  identification.  They  are  especially  evident  in 
one  specimen  in  the  British  Museum,  numbered  48107  ;  but  neither 
in  thi:>,  nor  in  any  other,  have  I  observed  an  extension  of  the  rings 
upon  the  cephalic  region,  a  circumstance  perhaps  indicating  that, 
as  in  Chimara^  the  groove  of  the  lateral  line  was  partially  closed  in 
its  anterior  portion. 

Whatever  may  be  the  significance  of  the  facts  just  detailed,  they 
are  worthy  the  attention  of  biologists  having  the  opportunity  of 
examining  the  anatomy  of  recent  Selachians.  It  is  quite  possible 
that  the  supports  of  the  lateral  line  of  Scyllium  sahel-alnuB  are  a 
surviving  mark  of  affinity  with  the  Chimceroids;  it  is  equally 
possible  that  they  may  relate  only  to  analogous  mechanical  contin- 
gencies. Further  observations  upon  the  characters  of  the  "  lateral- 
line"  structures  in  Selachians  with  naked  skins  are  much  to  be 
desired. 

IL  On  the  Pelvic  Cartilage  q/'Cydobatis. 

One  of  the  most  remarkable  endoskeletal  structures  presented  for 
consideration  among  extinct  Selachians,  is  the  pelvic  cartilage  of  a 
small  Sting-Ray  (Cyclobatis),  from  the  prolific  Cretaceous  fish-beds 
of  Mount  Lebanon.  This  does  not  appear  to  have  been  hitherto 
correctly  interpreted,  and  as  it  may  eventually  prove  to  have  a  not 
unimportant  bearing  upon  certain  theoretical  considerations,  a  brief 
description  and  separate  figure  will  doubtless  be  acceptable  to 
biologists.  The  fish  was  originally  described  as  a  fossil  Torpedo  by 
Egerton  \  but  I  have  lately  determined  that  it  is  almost  certainly 
referable  to  the  Trygonidee  . 

As  shown  in  the  accompanying  woodcut  (p.  1 28)  the  transverse 

^  Sir  P.  Egerton,  "Description  of  a  Fossil  Bay  from  Mount  Lebanon 
(Cyelobatia  oltgodactyltuy  Proc  Geol.  Soo.  vol.  iv.  pp.  442-446,  pi.  v. 

'*  Smith  WoodwaKl,  '*  Note  on  the  Affinitiei  of  the  so-oalled  '  Torpedo '  from 
the  Oretaceous  of  Mount  Lebanon,**  Geol.  Mag.  [3]  toI.  iv.  1887,  pp.  508>510. 
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pubic  cartilage  in  its  median  portion  is  straight  and  narrow,  but 
becomes  slightly  broader  and  is  angularly  bent  backwards  at  about 
one  fourth  of  its  total  length  from  either  extremity.  From  each 
angulation  in  front  there  projects  forward  a  very  long  tapering  pre- 

Subic  process,  rightly  interpreted  as  such  by  Sir  Philip  Egerton  in 
is  original  description  of  the  fossil ;  and  immediately  in  advance  of 
the  point  of  attachment  of  the  basal  cartilage  of  the  pelvic  fin  on  each 
side  another  larger  process  is  seen  to  extend  laterally.  This  is 
almost  or  quite  as  broad  as  the  median  portion  of  the  pubic  cartilage 
itsplf,  and  is  directed  outwards,  without  apparent  tapering,  to  a 
distance  equal  to  the  entire  transverse  extent  of  the  complete  pubic 
element,  when  it  bends  backwards  almost  at  right  angles,  and  is  half 


it. — 


Pelvic  cartilaee  of  Cyclobatis  oli^odacti/lus,  from  the  Chalk  of  Mount  Lebanon, 
Syria.  Opj  basal  cartilage  of  pelvic  fin;  »7,  iliac  process;  pb,  pubic 
cartilage ;  p.pb,  prepubic  process. 

as  long  again,  though  rapidly  narrowed  to  a  point.  This  remarkable 
process  was  described  by  Egerton  as  the  •*  proximal  digit "  of  the 
pelvic  fin,  while  Mr.  J.  W.  Davis  has  recently'  hazarded  the 
suggestion  that  it  "  may  have  been  the  basal  portion  of  a  clasper." 
As,  however,  no  sutural  line  can  be  observed  at  the  origin  of  the 
cartilage,  and  as  it  is  sometimes  seen  to  be  dorsally  placed  with 
respect  to  the  other  structures,  there  cannot  be  much  doubt  that  it 
is  the  homologue  of  the  well-known  process  named  the  iliac. 

The  enormous  proportions  of  these  processes  in  Cyclobatis  appears 
at  present  inexplicable,  the  prepubic  equalling  no  less  than  oue 
sixth  the  entire  length  of  the  disk.  No  known  Selachian,  so  far  as 
I  am  aware,  exhibits  pelvic-arch  processes  of  equal  relative  size,  and 
in  the  living  Trygon  these  are  comparatively  insignificant  or  absent  \ 

*  J.  W.  Davis,  **  Fossil  Fishes  of  Ohalk  of  Mount  Lebanon,"  Trans.  Roy. 
DubUn  Soc.  [2],  vol.  iii.  1887,  p.  492. 

2  In  the  figure  of  the  skeleton  of  Tryqon  given  by  Agassiz  (*  Bech.  Poiss. 
FosB.*  vol.  iii.  pi.  n.  fig.  1),  a  large  ascenc^ing  process  is  shown  connecting  the 
pelvic  cartilage  with  the  vertebriil  column.     This  must  be  an  artist's  error. 
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Professor  Howes,  however,  has  suggested  to  me  that  the  great  ih'ao 
promiuences  may  have  supported  the  metapterygium  of  the  pectoral 
in  in  the  same  manner  as  the  antorbital  (post-palatine)  cartilage  is 
related  to  the  propterygium.  The  reflected  tapering  extremities  are 
certainly  best  explained  upon  this  hypothesis  ;  and  although  the 
emshing  to  which  the  fossils  have  been  subjected  prevents  the 
possibility  of  decisive  proof,  I  venture  to  adopt  this  interpretation  of 
the  structures  as  at  present  the  most  plausible. 


3.  List  of  Mammals  obtained  by  Mr.  G.  P.  Gaumer  on 
Cozumel  and  Ruatan  Islands^  Gulf  of  Honduras.  By 
OLDnsLD  Thomas. 

[Beoeived  January  26, 1888.] 

Mr.  Salvin  has  asked  me  to  put  on  record  the  names  of  the 
Mammals  collected  by  Mr.  6.  F.  Gaumer,  (1)  on  Cozumel  Island, 
situated  off  the  east  coast  of  YucaUn  in  20''  30'  N.  lat. ;  and  (2)  on 
the  Bay  Islands — t  .e.,  Ruatan  with  its  companion  Bonacca,  off  the 
north  coast  of  Honduras,  W  25'  N.  lat.,  and  86°  25'  W.  long. 
The  specimens  have  been  presented  to  the  Natural  History  Museum 
by  Messrs.  O.  Salvin  and  F.  D.  Godman,  for  whom  they  were 
collected. 

I.  Cozumel  Island, 

1.  Nasi} A  nasica,  L. 

2.  Nyctinomus  gracilis,  Wagn. 

3.  Chilonyctfris  rubiginosa,  Wagn. 

4.  Artibeus  perspicillatus,  L. 

5.  didklphys  marsupialt8,  l'. 

II.  Buatan  and  Bonacca  Islands. 

1.  Saccoptbryx  bilineata,  Temm.  Ruatan. 

2.  MoLossus  OBSCURUS,  Geoffr.  Ruatan. 

3.  Glossophaga  soricina.  Pall.  Ruatan. 

4.  Artibeus  perspicillatus,  L.  Ruatan. 

5.  SiGMODON  HispiDus,  S.  &  O.  Bonacca. 

6.  Dasyprocta  punctata.  Gray.  Ruatan. 

A  squirrel  from  the  Island  of  Meco,  on  the  north  coast  of 
Yucatan,  was  also  obtained,  and  proves  to  be  referable  to  Sciurus 
hypopyrrhus  colluei.  Rich. 

^  Ab  will  be  Bhown  elsewhere,  I  consider  this  name  applicable  to  all  the  large, 
long-haired  Opouums  hitherto  known  ai  D.  virgmiana,  D.  cantrivora, 
D,  awrita,  Ac 

Proc.  Zool.  Soc— 18S8.  No.  IX.  9 
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4.  On  a  new  and  interesting  Annectant  Genus  of  Murida, 
with  Remarks  on  the  Relations  of  the  Old-  and  New- 
World  Members  of  the  Family.  By  Oldpield  Thomas, 
Natural  History  Museum. 

[Received  February  10,  1888.] 

(Plate  V.) 

By  the  kindness  of  Prof.  Alphonse  Milne-EJwards  I  have  been 
entrusted  with  the  description  of  a  specimen  which  has  been  in  the 
Paris  Museum  for  some  years,  where  it  has  borne  the  unpublished 
name  of  "  Malacomys  ferrugineus,**  a  name  liy  which  it  has  been 
incidentally  referred  to  in  print,  and  which  therefore,  so  far  as  the 
species  is  concerned,  I  now  retain  in  order  to  avoid  confusion. 

The  genus  may.  be  termed 

Deomys  *,  g.  n. 

General  external  form  as  in  Mtis.  Pollex  with  a  narrow  nail. 
Hind  feet  elongate. 

Infraorbital  foramen  triangular,  not  narrowed  below,  its  external 
plate  slender,  not  produced  forwards.  Upper  incisors  each  with 
two  minute,  almost  microscopic,  grooves;  lower  incisors  smooth. 
Anterior  upper  molars  with  seven  distinct  and  prominent  cusps, 
arranged  2-3-2,  the  extra  one  on  the  middle  lamina'  placed  quite 
internal  to  the  general  series.  Second  molars  not  placed  obliquely  ; 
with  five  cusps  arranged  3-2,  as  in  3fi/«,  but  the  antero-internal  cusp 
not  pushed  forwards  in  front  of  the  others.  Lower  molars  with  the 
cusps  biserially  arranged  as  usual.  All  the  cusps  above  and  below 
unusually  high  and  distinct,  connected  with  one  another  by  quite 
low  and  inconspicuous  enamel  ridges. 

Deomys  FERRUonrBus,  sp.  n. 

General  colour  of  head  and  body  a  clear  pale  red  or  reddish  fawn- 
colour,  thickly  grizzled  along  the  centre  of  the  back  with  black,  but 
the  reddish  colour  of  the  cheeks,  shoulders,  sides,  and  hips  quite 
clear  and  unmixed.  Face  rather  duller  in  general  tone ;  area  round 
eyes  black,  not  sharply  defined.     Ears  very  large,  oval,  rounded ; 

1  5«u».  I  link. 

^  To  avoid  the  too  frequent  use  of  such  tonus  as  the  *' anterior  internal" 
cusp,  or  '*  central  cusp  of  the  middle  lamina,"  it  would  be  uset'al  to  have  a 
simple  formula  for  the  naming  of  each  cusp.  This  might  be  done  by  caUing 
the  three  laminsB  of  ^^  A,  B,  and  C,  and  their  respective  cusps  1,  2,  and  3, 
coimting  from  outside  inwards.  Thus  the  cusps  just  quoted  would  be  A3  and 
B  2  respectively,  while  one  would  say  of  Deomys  that  the  cusp-formula  of  it« 
na>  was  A  1,  2 ;  B  1,  2,  3 ;  C  1,  2,  since  it  is  without  the  A  3  present  in  MuSf 
and  possesses  the  B  3  absent  in  the  Criceti.  The  same  formula  is  of  course 
equally  applicable  to  ™*  or  any  other  tooth.  The  reason  for  numbering  the 
cusps  from  the  outside  inwards  is  that  Deomm  shows  that  the  third  cusp  has 
been  added  on  the  inner  side,  and  therefore  that  the  two  cusps  of  Cricetus  are 
homologous  with  the  two  outer  cusps  of  Mus. 


p.  Z.5   i6S5.  Pi.v; 
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laid  forward  (in  spirit-specimenff),  they  would  no  doubt  reach  to  or 
beyond  the  anterior  canthos  of  the  eye.  Hairs  of  back  nearly  white  at 
their  bases,  then  slate-coloured,  their  tips  reddish,  or,  along  the  centre, 
black.  Whole  of  underside  and  inner  sides  of  limbs  pure  sharply 
defined  white,  the  back  of  the  lower  leg,  however,  slaty  grey.  Hands 
and  feet  white.  Feet  long  and  slender ;  fifth  hind  toe  (without 
claw)  barely  reaching  to  the  base  of  the  fourth ;  hallux  reaching 
about  to  the  level  of  the  middle  of  the  fifth.  Soles  quite  naked, 
smooth,  the  pads  small,  rounded,  prominent,  only  five  in  number,  the 
postero-external  one  of  the  complete  Murine  set  of  six  absent.  Tail 
very  long,  slender,  finely  and  distinctly  scaled,  the  scales  about  12  or 
13  to  the  centimetre ;  its  proximal  half  almost  naked,  with  just  a  few 
minute  hairs  between  the  scales ;  these  gradually  increase  in  numbers, 
the  terminal  half  being  sufficiently  thickly  clothed  for  the  scales  to  be 
nearly  or  quite  hidden  ;  colour  of  tail  sharply  bicolor  from  base  to 
tip,  above  slaty  grey,  below  white,  the  hairs  and  scales  both  so 
coloured. 

Skull  (Plate  V.  figs.  1-5)  very  light,  slender,  and  delicate,  with  a  very 
long  narrow  parallel-sided  muzzle.  Nasals  not  tapering  backwards, 
but  as  broad  behind  as  in  the  middle,  their  posterior  margin  directly 
transverse ;  frontal  process  of  premaxilla  not  reaching  to  the  level 
of  the  back  of  the  nasals.  Interorbital  space  broad,  smooth,  evenly 
convex,  its  edges  with  a  slight  but  distinct  beading.  Zygomata 
but  little  expanded,  very  thin  and  weak,  their  two  anterior  roots, 
upper  and  lower,  about  equal  both  in  thickness  and  length ;  the 
zygomata,  therefore,  commencing  at  a  much  lower  level  than  in 
Musj  and  the  lower  root  entirely  without  the  broad  external  pro- 
jecting plate  so  characteristic  of  the  typical  Murei,  Infraorbital 
foramen  large,  open,  and  rounded,  not  at  all  narrowed  below. 
Palate  narrow,  its  edges  square  and  sharp-edged,  continued  behind 
the  level  of  the  last  molar  for  about  two  millimetres  ;  palatal  fora- 
mina short,  ending  some  distance  in  front  of  m\  Lower  jaw  un- 
usually low,  light,  and  slender. 

Incisors  orange  above,  yellow  below,  the  upper  ones  narrow,  flat 
in  front,  not  bevelled ;  with  two  minute  vertical  grooves  down  the 
face  of  each.  Molars  with  their  pattern  as  already  described  ;  their 
cusps  very  high,  pointed,  and  sharply  defined ;  m^  as  long  as  m^  and 
n^  together. 

Dimensions  of  the  type,  an  adult  specimen,  stuffed : — 

Head  and  body  125  millim. ;  tail  172  (extreme  tip  imperfect); 
hind  foot  33*8 ;  ear  (dried)  1 7 ;  heel  to  tip  of  hallux  23,  of  fifth 
toe  25*5  ;  to  front  of  last  foot-pad  17*8  ;  to  point  between  bases  of 
third  and  fourth  toe  26*6. 

Skull: — basal  length  (c.)  29*0  ;  greatest  breadth  16*0;  nasals, 
length  14-0,  greatest  breadth  4*0;  interorbital  breadth  6*7;  inter- 
parietal, length  (c.)  4*5,  breadth  9*2  ;  lower  anterior  zygoma-root, 
diameter  1*8;  infra-orbital  foramen,  height  3*2,  breadth  (c.)  1*9; 
distance  from  outer  corner  of  one  foramen  to  that  of  the  other  9*6  ; 
palate,  length  18*5,  breadth  outside  m^  8*1,  inside  mM*l  ;  diastema, 
length  9*9 ;  palatal  foramina,  length  5*2 ;  length  of  whole  upper 
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molar  series  5*6,  of  m'  3*5,  of  m"  1*9,  of  m'  TO;  lower  jaw,  length 
(bone  only)  20*0,  (to  incisor  tips)  22*0  ;  vertical  diameter  of  ramus 
below  m^  3*0,  just  behind  symphysis  1*7 ;  angle  to  tip  of  ooronoid 
process  8*0 ;  length  of  lower  molar  series  5*6. 

Hab,  Lower  Congo  {M.  Petit), 

The  very  special  and  unusual  interest  that  this  new  genus  possesses 
lies  in  the  fact  that  it  represents  a  '*  missing  link  ''  in  the  phytogeny 
of  the  Muridse,  as  it  is  intermediate  between  the  two  great  groups 
of  that  family,  the  Mures  and  Criceti  *.  The  distinction  between 
these  two  groups  is,  broadly,  that  the  upper  molars  of  the  latter 
have  their  cusps  arranged  biserially,  while  in  those  of  the  former 
they  are  triserially  placed.     (Plate  V.  figs.  9  and  10.) 

Deomys  therefore  (Plate  V.  fig.  7),  with  its  bicuspidate  anterior  and 
tricuspidate  middle  lamina  of  H^»  shows  an  intermediate  condition 
between  the  two,  and  probably  represents  an  early  stage  in  the  evo- 
lution of  a  triserially  from  a  biserially  arranged  dentition.  That  it  is 
not  a  later  specialization  of  the  Murine  group  through  the  loss  of 
the  cusp  A  3  is  shown  by  the  very  primitive  characters  present  both 
in  m^  and  in  the  formation  of  the  infraorbital  foramen.  In  the 
complete  systematic  arrangement  of  the  Muridse,  therefore,  we  shall 
have  to  look  upon  Deamya  as  forming  by  itself  a  special  section,  the 
Deomyea,  intermediate  between  the  Mures  and  Criceti. 

From  the  distribution  of  the  two  latter  groups,  and  the  characters 
of  their  fossil  allies,  it  has  long  been  recognized  by  students  of  the 
subject  that  the  Criceti,  with  their  comparatively  simple  teeth,  repre- 
sent the  original  Muridce,  once  spread  over  nearly  the  whole  world  ^ 
but  now,  owing  to  the  competition  of  the  more  highly  specialized 
Mures,  almost  confined  to  America  and  Madagascar,  in  each  of 
which  places  they  still  form  the  only  Muridce.  It  has  frequently 
been  stated  or  assumed  that  they  are  entirety  confined  to  these  two 
parts  of  the  globe,  and  on  this  assumption,  without  reference  to  the 
palceontological  history  of  the  group,  great  and  altogether  dispro- 
portionate stress  has  been  laid  upon,  their  distribution  as  affording 
evidence  of  the  more  or  less  direct  connection  of  the  American  and 
Madagascar  faunae^.  As  a  matter  of  fact,  no  instance  can  better 
support  Mr.  Wallace's  views'*  on  the  derivation,  and  especially  on  the 
undoubtedly  American  relationships,  of  the  Madagascar  fauna,  since 
the  three  conditions  on  which  his  views  are  based — viz.:  (l)the 
lowly  nature  and  therefore  considerable  antiquity  of  the  Madagascar 
forms,  (2)  their  forn.er  wider  distribution,  and  (3)  their  powerlessness 
to  resist  the  competition  of  rival  forms  now  paramount  in  Africa — 
are  all  conspicuously  present  in  the  Criceti,  the  group  to  which  the 

*  This  group  has  been  called  the  "  8igmodont«8  **  by  most  English  and 
American  authors ;  but  that  name  should  give  way  to  "  Criceti "  for  reasons 
shown  below.  See  also  Winge,  Yid.  Medd.  1881,  pp.  25  and  54 ;  £  Museo 
Lundii,  ill.  p.  109  (1887). 

'  There  is  as  yet  no  evidence  of  the  former  presence  of  any  Cricetine  form  in 
the  Australian  region. 

«  Cf.,  for  example,  Kolbe  (SB.  Nat.  Freund.  l*^?,  p.  147),  whose  remarks 
are  based  on  Peters  s  account  of  Nesomt/ii  {op.  cif.  1870,  p.  54). 

*  •  Island  Life;  p.  383  rf  ,<rqq.  (188(>). 
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Madagascar  Muridae  wholly  belong.  Thus  Cricetine  Muridae,  now 
at  their  highest  developmeDt  in  America,  were  certainly  paramount 
at  one  time  in  Africa,  where  the  intermediate  Dewnys  now  occurs, 
as  in  other  parts  of  the  Old  World,  and  have  only  recently  (since 
the  separation  of  Madagascar)  been  supplanted  by  the  more  highly 
specialized  Mures.  This  supplanting,  however,  has  never  been  quite 
completed,  since  in  the  Old  World  there  still  survive  several  Cri- 
cetine genera,  mostly  much  modified  (e.  g.  Arvicola  and  its  allies), 
but  in  some  cases  with  scarcely  any  appreciable  changes  at  all 
(e.  g.  MyntromySy  Cricetus,  and,  so  far  as  its  teeth  are  concerned, 
Lophiomys), 

And  this  brings  me  to  the  second  part  of  the  subject,  a  part  that 
for  reasons  of  nomenclature  is  much  to  be  regretted,  but  which  ob- 
viously has  to  be  investigated,  namely,  as  to  the  amount  of  generic 
distinction  actually  existing  between  the  Old-World  Cricetus  and  the 
New-World  Hesperomys.  So  far  as  I  know,  they  have  hardly  ever 
been  properly  compared,  being  always  presumed  to  be  distinct  in  the 
absence  of  proof  to  the  contrary.  On  trying  to  tabulate  the  dif- 
ferences, however,  and  keeping  in  mind  at  the  same  time  the  extent 
of  variation  found  in  the  American  species,  I  find  that  one  by  one 
they  vanish  into  thin  air,  leaving  no  distinctive  character  whatever. 
The  large  cheek-pouches  of  Cricetus  are  commonly  looked  upon  as 
a  marked  characteristic  of  the  genus,  but,  although  small,  they  occur, 
distinct  and  well  developed,  in  many  species  of  Hesperomys,  especially 
in  those  from  the  extreme  north  *.  The  teeth  of  Cricetus,  again,  are 
very  like  those  of  many  of  the  species  of  Hesperomys,  especially  if 
those  of  a  **  Cricetnhts  "  (e.  g.  C,  phtBus)  be  compared  with  those  of 
some  of  the  species  of  **  Oryzomys "  ^  having  similarly  six  paired 
cusps,  while  those  of  **  Fesperimus "  ®  have  only  ^ve,  the  cusp 
A  2  being  here  obsolete  or  united  with  A  1 .  A  still  closer  resem- 
blance, amounting  in  fact  almost  to  identity,  exists  between  the 
structure  of  the  teeth  in  Cricetus  and  in  the  Dormouse-like  sub- 
genus Rhipidomys*.'  In  the  skull  the  shape  of  the  infraorbital 
toramen,  of  the  supraorbital  ridges,  and  of  the  palate  may  be  equally 
easily  matched  among  the  numerous  and  widely  varying  species  of 
"  Hesperomys,"  Fiimlly  the  peculiar  shortness  of  tail  characteristic 
of  Cricetus  is  almost,  it  not  quite,  equalled  in  the  North- American 
subgenus  Onychomys^, 

The  inevitable  conclusion  is  thus  forced  upon  us  that  the  genus 
Hetperomys  must  be  abolished  altogether,  and  the  species  united 

'  In  the  widely  spread  whito-footed  Field-Mouae  of  N.  America  (Cricetus  leu- 
eopus,  as  it  will  now  have  to  be  called),  northern  specimens  have  deep  and 
distinct  cheek-pouches,  while  in  southern  ones  they  are,  at  least  in  spirit-spoci- 
tnens,  almost  inappreciable.  See  Allen,  Bull.  Mus.  Oomp.  Zool.  i.  p.  229  (1809), 
and  CousB,  Mon.  N.  Am.  Bod.  p.  67  (1877). 

*  E.  g.  Cricetus  palustris  or  longicaudatus, 

'  Among  which  are  included  Cricetus  leucopuSt  cattfamiouSj  aureolus,  taylori, 
mickiganensis,  truei,  aztecus^  and  mexicanus. 

*  See,  for  example,  the  teoth  of  Cricetus  {Rhipidomys)  leucodactylua^  latimanus, 
Mtrnichroifti,  fnastacalis,  or  sclaferi. 

'  Of  which  the  species  are  Cr  ice  tun  leucogasicr  and  C.  iorridus. 
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with  the  Old- World  Hamsters  under  the  nan  e  of  Criceius,  the  latter 
group,  however,  forming  it&elf  a  subgenus,  equal  in  rank  to  those 
now  commonly  admitted  among  the  American  Vesper-Mice. 

This  change,  large  as  it  is,  will  be  rendered  rather  less  unaccept- 
able by  the  con^^ideration  that  the  name  Hesperomya  ^  has  itself,  by 
the  strict  laws  of  nomenclature,  no  possible  claim  to  adoption,  being 
antedated  not  only  by  Calomyn  \  Waterh.,  atid  the  other  earlier  names 
of  the  same  author,  and  by  Eligmodontia,  F.  Cut.  ^  but  also  by 
Akodon,  Meyen  *,  founded  on  a  now  almost  unrccognizaiile  specimen 
belonging  to  Waterhouse's  suiigenus  ''  HabrothrixJ*  That  this  name 
would  have  been  brought  up  and  forced  into  use  may  be  looked  upon 
as  certain,  and  in  fact  the  first  step  in  this  direction  has  been  taken 
by  the  substitution  of  Akodon  for  Habrothrix  in  Trouessart's  list  of 
Rodents  \  Frotn  the  point  of  view  ot  nomenclature,  therefore,  the 
junction  of  Cricetua  and  Hesperomya  u  not  so  wholly  a  mi^fortune 
as  it  otherwise  might  have  been. 

As  to  changes  in  specific  names,  it  fortunately  happens  that  those 
used  in  the  two  genera  have  for  the  most  part  been  different,  the 
two  species  mentioned  in  the  subjoined  footnote  ^  representing  ap- 
parently all  the  necessary  alterations. 

Then  as  to  the  geographical  distribution  of  the  two  forms,  nothing 
is  more  natural  than  that  a  genus  ranging  all  over  America,  from 
British  Columbia  to  Cape  Horn,  should  also  be  found,  like  the  majority 
of  the  mo*t  typical  North-American  genera,  in  Siberia,  China,  and 
the  Eastern  Paieearctic  Region  generally. 

With  regard  to  the  opinions  of  other  authors  on  the  relations  of 
Criceius  to  Hesperomya,  it  is  interesting  to  find  that  in  Dr.  Winge's, 
recent  careful  and  elaborate  work  ^  on  the  Rodents  of  Lagoa  Santa, 
BrazO  (a  work  in  which  the  whole  interrelations  of  the  Rodents  are 
freshly  considered  and  described),  the  differences  between  Crieehta 
and  Hesperomya  are  shown  to  be  almost  nil  **,  and  that  in  the  Synopsis 
of  the  Muridae  he  has  had  to  separate  the  genera  merely  into  those 
from  the  Old  World  and  those  from  the  New  ®.  He  does  not,  how- 
ever, notice  the  necessity  for  actually  uniting  Cricetua  with  Hes- 
peromya, no  doubt  because  of  the  very  different  standard  of  generic 
rank  he  adopts.  Thus  he  recognizes  the  well-known  Subgenera 
Habrothrix,  Oxymycterus,  Scapteromys,  Calomys,  and  Rhipidomys 
all  as  full  genera,  and  therefore  naturally  admits  Cricetus  abo.     I 

»  Zool.  Voy.  'Beagle,'  Mamm.  p.  75  (1839). 

a  P.Z.8.  1837,  p.  21. 

^  Ann.  Sci.  Nat  ?i.  p.  168(1837). 

*  N.  Act.  Ac.  Ltjop.  xvi.  p.  (UX)  (I8S3\ 

^  Bull.  Soc.  Sci.  AuverB,  1880,  p.  140. 

^  Cricettts  ohscurus^  M.-£dw.,  nee  Htsperomys  obacnruSy  Watorli.,  may  stand 
as  C.  mongolicu8. 

Cricetus  longicaudatuSf  M.-£dvr.,  nee  Hesperomya  lonyicaudalus,  Bent .,  as  C. 
chinensis. 

Cricetus  cinereus,  Gerrard,  Cat.  Bones  Mamm.  B.M.  p.  172  (18G2),  appears 
never  to  Imvo  been  described,  and  does  not  therefore  inralidnto  the  Bpeeiiic 
name  ot  my  Cricetus  {Thamusifmys)  ciuereus,  P.  Z.  8.  1882,  p,  108. 

^  E  Musoo  Lundii,  vol.  iii.  18^7. 

•*  L.c.p.W.  »  I.e.  p.  125. 
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cannot,  howeyer,  at  all  agree  that  these  groups  are  of  generic  rank, 
and  prefer  for  the  present  to  adopt  the  generally  recognized  views 
on  the  subject.  On  this  point,  when  criticising  mj  own  arrangement 
of  the  Vesper-Mice*,  Dr.  Winge  writes^ :  "  It  is  not  right  to  recognize 
Habrothruc,  Oxymyctenu^  and  others  as  subgenera,  and  yet  at  the 
same  time  to  admit  genera  of  such  a  low  grade  as  Sigmodon  and 
Neotoma*,  which  might  almost  be  united  to  the  Old- World  Oriceius, 
or  as  Rheithrodon  and  Ochetodon,  which  do  not  eren  deserve  sub- 
generic  distinction." 

In  answer  to  this,  I  can  only  say  that  my  error,  if  error  it  be,  in 
allowing  genera  of  such  a  low  grade  as  these  quoted,  will  not  be 
mended  by  the  recognition  of  more  groups,  of  lower  rank  still, — groups 
which  I  and  all  other  previous  authors  hare  only  looked  upon  as 
subgenera  at  most.  In  fact  on  this  point  I  feel,  with  Dr.  Coue:i\ 
that  the  proper  way  out  of  the  difficulty  ^i\\  be  rather  by  the  lump- 
ing together  oi  many  of  the  present  low-grade  genera  than  by  the 
recognition  of  more  still  less  strongly  marked  generic  groups. 

EXPLANATION  OP  PLATE  V. 

Fig.  1.      Skull  of  Deomya  ferrugineus ;  natural  siae. 

2-6.  Ditto,  upper,  lower,  aide  and  front  yiewe;  twice  natural  size. 

G-7.  LeA;  upper  molars  of  ditto ;  magnified  about  7  times. 

8.      Right  lower  molars  of  dilto. 

9-10.  Left  upper  molars  of  one  of  the  CricetinaB  {Criretua  frunu^ntarius) 

and  one  of  the  Murinse  (Mus  msitada) ;  magnified  about  5  and  7 

times  respectively. 


5.  On  a  new  Pennatula  from  the  Bahamas.  By  G.  Herbert 
Fowler,  B.A.,  Ph.D.,  Assistant  to  the  Jodrell  Professor 
of  Zoology,  University  College,  London. 

[Received  February  14,  1888.] 

(Plate  VI.) 

A  fine  example  of  a  new  Pennatula j  sent  by  Mr.  Blake,  the  late 
GK>vernor  of  the  Bahama  Islands,  to  Prof.  £.  Ray  Laiikester,  has 
been  handed  to  me  for  description  :  I  propose  for  it  the  name  of 

Pennatula  bellissima,  sp.  n.    (Plate  VI.) 

Pennatula  with  25-29  autozooids  on  a  mature  leaf,  each  with 
eight  strong  marginal  spines,  arranged  in  2-3  rows,  and  continued  on 
to  the  dorsal  surface  of  the  rachis  as   a  single  row  of  immature 

>  P.  Z.  8.  1884,  p.  448.  »  X.  c.  p.  144. 

^  I  do  not  think  that  Dr.  Winge  can  have  had  a  specimen  of  Neotoma  before 
him  when  writing  this  remark,  as  of  all  the  groups  of  American  Criceti  none  is 
Bo  dbtinct  or  bo  absolutely  different  from  the  rest  as  this  is.  The  form  in  which 
his  disparagement  of  Sigmodon  and  Neotamu  is  put,  however,  is  a  singular  com* 
ment  on  the  results  of  the  present  paper. 

*  Mon.  N.  Am.  Rod.  p.  32  (1877). 
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autozooids,  which  are  devoid  of  tentacles.  Siphonozooids  richly  set 
all  oyer  the  ventral  sarface  of  the  rachis  except  in  the  median  ventral 
^oove,  one  row  running  from  this  surface  halfway  up  the  concave 
borders  of  the  leaves,  while  a  second  row  passes  dorsally  and 
anteriorly  between  the  leaves  to  meet  with  the  row  of  immature 
autozooids  on  the  latero-dorsal  surface.  Leaves  triangular  in  outline, 
charged  with  long,  fusiform,  salmon-pink  spicules. 

The  colony,  as  is  so  frequently  the  case  with  Pennatulida,  is 
imperfect  above,  the  top  presumably  having  been  bitten  off  and  the 
wound  scarred  over.  The  dimensions  given  below  are  therefore  in 
some  points  unreliable. 

The  colour  of  the  greater  part  of  the  colony  is  of  a  beautiful 
salmon-pink,  shading  off  to  a  whitish  yellow  on  much  of  the  stalk 
and  racnis,  and  also  in  the  centres  of  the  leaves — parts  where  the 
spicules,  to  which  the  colour  is  due,  are  more  thinly  scattered. 

The  stalk,  which  expands  slightly  below,  is  on  its  upper  third 
expanded  into  the  bulbous  enlargement  so  constantly  met  with  in 
the  genus,  and  is  here  of  the  same  brilliant  salmon-pink  tint  as  the 
polyps  and  leaves.  The  rachis  is  marked  both  dorsally  and  ventrally 
by  a  deep  groove  which  is  entirely  free  both  from  siphonozooids  and 
immature  autozooids. 

The  siphonozooids  (fig.  l)are  placed  mainly  on  the  ventral  surface  of 
the  rachis,  where  they  are  roughly  arranged  in  oblique  ventro-dorsal 
rows.  They  are  especially  massed  at  the  bases  of  the  leaves,  from 
which  points  start  two  rows  of  siphonozooids,  the  one  running  about 
halfway  up  the  concave   (lower)   border  of  the  leaf  itself;  while 

Fig.  1. 


A  young  leaf  showing  the  triangular  shape,  the  dorsal  row  of  immature  auto- 
zooids, and  the  ventral  row  of  siphonoiooids  appearing  as  small  spikes. 
Natural  size. 

the  other  passes  upwards  on  the  rachis  between  the  leaves,  and, 
bending  still  further  upwards,  generally  meets  the  line  of  immature 
autozooids  at  an  acute  angle  on  the  latero-dorsal  surface  of  the  rachis, 
close  to  the  line  of  attachment  of  the  leaf  next  above.  The  siphono- 
zooids are  not  separable  into  two  types  by  size  or  other  character, 
and  are  indistinguishable  from  the  immature  autozooids  at  the  point 
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where  the  two  meet.  No  lateral  stripe  of  siphonozooids  is  to  be 
found  below  the  lowermost  leaves.  In  transverse  section  the  siphou- 
<osooid8  agree  with  that  figured  by  Hickson  (Phil.  Trans,  vol.  174, 
pi.  li.  fi^.  10),  and  exhibit  a  strons:  siphonoglypbe  (ciliated  groove) 
at  the  abaxiid  end  of  the  stomatodseum. 

The  leaves  are  placed  very  obliquely  on  the  rachis^  the  line  of 
attachment  being  dorso-ventral.  They  are  approximately  triangular 
in  outline,  the  free  sides  of  the  triangle  being  slightly  curved  in  the 
usual  manner.  While  the  lowermost  leaves  are  placed  slightly 
opposite  to  each  other,  those  in  the  middle  alternate,  and  the  upper- 
most are  again  opposite.  There  are  fourteen  pairs  of  leaves  in  all, 
in  the  sole  specimen ;  of  these  only  the  two  lowest  are  rudimentary, 
that  on  the  left  side  being  less  advanced  in  development  than  the 
corresponding  one  on  the  right.  All  the  leaves  are  much  contorted, 
a  result  probably  due  to  death-struggles. 

The  auiozooUs  (fig.  2)  are  borne  on  the  uppermost  (convex)  edge, 

Tig.  2. 


TransTerae  section  through  &n  immature  autozooid.  The  leaf  is  bounded 
above  and  below  by  ectoderm,  underneath  which  lies  the  thick  lajer 
of  meeogloea  (mesoderm),  containing  spaces  filled  by  spicules  preTious 
to  decalcification.  The  stomatodseum,  suspended  by  the  usual  eight 
mesenteries  in  the  coelenteron,  is  lined  internally  by  inraginated  ecto- 
derm, of  which  the  lower  (abaxial)  three  fifths  are  formed  of  long 
columnar  cells,  bearing  stout  cilia,  and  constituting  a  siphonoglyphe 
(vide  p.  138),  X  210. 

and  in  a  well-grown  leaf  are  25-29  in  number,  arranged  in  three 
rows,  a  median  and  two  lateral.  In  a  less  mature  leaf,  such  as  that 
figured,  they  are  fewer  in  number  and  form  1-2  rows  only.  They  are 
4-7  Riillim.  in  length,  richly  charged  with  the  characteristic  spicules, 
and  surmounted  by  eight  strong  marginal  spines,  which  may  be  2 
millim.  long.  Along  the  dorsal  end  of  the  convex  border  of  the 
leaf  they  are  continued  ns  a  row  of  immature  autozooida  of  varying 
namber,  of  which  the  foremost  are  placed  on  the  rachis,  and  may 
even  extend  to  the  base  of  the  leaf  next  above.  As  has  been  already 
stated,  they  generally  meet  at  an  acute  angle  with  the  row  of  siphon- 
osooids  which  runs  upwards  from  the  ventral  surface  between  the 
leaves. 
Proc.  Zool.  Soc— 1888,  No.  X.  10 
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The  appearances  seen  in  a  transrerse  section  of  the  immature 
aatozooids  are  of  some  interest,  and  bear  ont  the  conclusions  of 
Hickson  (ioe.  eii,)  and  of  Wilson  (^^  DeTelopment  o^  ReniUa^^*  Phil. 
Trans.  toI.  174,  p.  723).  These  immature  poljps  are  not  as  jet 
provided  with  tentacles,  but  possess  stomatodaea  and  the  usual  eight 
mesenteries.  Of  these  latter,  the  two  axial  (dorsal)  mesenteries,  in 
the  youngest  autosooids,  as  in  the  mature  siphonoxooids,  alone 
exhibit  mesenterial  filaments  of  the  characteristic  bilobate  shape; 
the  cells  of  which  the  lobes  are  constituted  contain  deeply  staining 
nuclei,  and  histologically  agree  with  the  ectoderm  of  the  stomato- 
dseum  from  which  they  are  derived.  As  was  shown  by  Uickson,  no 
siphonogly  phe  is  recognizable  in  the  mature  autozooids  ofPennatula ; 
but  in  the  youngest  autozooids,  which  are  much  compressed  at  right 
angles  to  the  usual  direction  (t.  0.,  in  an  axial-abaxial  plane),  I  find 
that  the  whole  of  the  abaxial  side  of  the  stomatodseum  is  clothed  by 
▼ery  long  columnar  cells,  with  numerous  deeply  staining  nuclei,  and 
bearing  long  stout  cilia,  these  appearances  being  entirely  character- 
istic of  a  siphonogly  phe  ;  this  region  is  marked  off  from  the  remain- 
ing three  fifths  of  the  stomatodseum  by  a  ridge  on  either  side,  and 
constitutes  indisputably  a  true  siphonoglyphe.  The  somewhat  older 
autozooids,  which  are  nevertheless  hardly  mature,  exhibit  filaments 
on  the  lower  six,  as  well  as  on  the  axial  two,  mesenteries ;  these 
filaments  are  of  endodermic  urigin,  and  consist  merely  of  an  aggrega- 
tion of  pyriform  cells,  resembling  those  figured  by  Wilson  {I.e. 
pi.  Ix.  figs.  145,  146),  but  more  swollen.  Proportionately  to  their 
age  and  development,  the  siphonogljphe  of  the  autozooids  becomes 
less  and  less  marked,  till  in  the  fully  mature  polyps  no  trace  of  it  is 
to  be  recognized. 

This  occurrence  of  a  siphonogly  phe  in  the  ontogeny  of  the  auto- 
zooids is  a  point  of  some  considerable  interest.  Knowing  so  little  as 
we  do  of  the  stimulus  that  causes  a  developing  ovum  to  recapitulate 
its  ancestral  history,  we  should  hardly  be  justified  in  asserting  that 
such  recapitulation  might  not  also  occur  in  asexual  reproduction. 
The  colonial  ance&tor  of  the  Octaclinise  (Alcyonaria)  resembled  the 
existing  Alcyonium  in  the  absence  of  dimorphism  and  the  possession 
of  a  siphonoglyphe ;  morphological  differentiation,  correlated  with 
division  of  labour,  resulted,  among  such  descendants  as  the  Penna- 
tuiida,  in  the  production  of  autozooids  (nutritive  and  sexual  polyps, 
devoid  of  a  siphonogly  phe)  and  of  siphonozooids  (circulatory  or 
respiratory  polyps,  incapable  of^  generation  and  of  nutrition,  but 
provided  with  a  strong  siphonogly  phe  in  order  to  effect  the  circula- 
tion of  '*  chylaqueous  fluid*'  through  the  colony).  If  then,  as  appears 
to  me  to  be  the  case,  the  very  considerable  size  and  number  of  the 
siphonozooids  contrasted  with  the  paucity  of  the  immature  autozooids, 
together  with  the  loss  of  the  siphonoglyphe  as  maturity  is  attained, 
pomt  to  the  functional  uselessness  of  this  organ  iu  the  young  buds, 
we  are  driven  to  the  conclusion  that  we  have  here  to  deal  with  a  case 
iu  which  asexual  ontogeny  is  repeating  phylogeny. 

As  was  described  by  Wilson  (Mitth.  Zool.  8ta.  Neapel,  v.)  in  the 
buds  of  Remlla,  the  two  axial  mesenterial  filaments  appear  before 
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the  remiioing  six,  and  supply  the  joung  polyp  with  natritiTe  fluid 
from  below ;  this  possible  function  of  the  siphonoglyphe  is  therefore 
forestalled.  Further  obserrations  on  similar  conditions — gemmation, 
fission,  reproduction  of  lost  parts,  &c. — are  much  to  be  desired. 

The  tpieuleM  in  the  polyps,  leares,  and  rachis,  are  long  and  fusi- 
form, and  apparently  triradiate  in  section  (fig.  3  a) ;  they  are  very 
long,  measuring  from  '8  to  1*5  millim.  Those  which  colour  the 
bulbous  swelling  on  the  stalk  {^g.  3  b)  are  dumbbell-shaped,  and 
apparently  surmounted  by  a  strong  ridge;  they  measure  about 
'UX'Ol  millim.,  and  are  less  strongly  tinted  than  those  of  the 
feather.  The  axis,  which  is  less  hard  than  is  generally  the  case,  is 
triangular  in  section  and  bent  in  a  hook  below. 

Of  Pennatulce  previously  described,  the  present  species  comes 

Fig.  3. 
bah 


a.  Funfonii  spicule,  distributed  over  the  feather  and  racbits  X  47 ;  h,  Duiub- 
bell-sbaped  spicules  from  the  bulbous  swelling  of  the  stalk,  X  210. 

nearest  to  P.  nareni  (Kolliker,  '  Chall.'  Rep.  Zool.  toI.  i.  p.  2,  pi.  i. 
figs.  1,  2).  From  thi"*,  however,  it  dififers  in  the  number  of  the 
rudimentary  leaves,  the  absence  of  wart-like  protuberances  on  the 
concave  border  of  the  leaf,  the  freedom  of  the  mid-dorsal  line  of  the 
rachis,  as  also  in  several  other  points ;  while  the  row  of  immature 
zooids  is  characteristic  of  both  forms. 

At  two  points  easily  recognizable  on  the  left-hand  side  of  Plate  VI., 
parts  of  two  leaves  have  apparently  been  nibbled  away,  producing  a 
marked  hypertrophy  of  the  remaining  polyps. 
The  dimensions  are  given  in  tabular  form  : — 

millim. 

Total  length  (incomplete) 1 78 

Length  of  rachis    118 

Diameter  of  rachis 9 

Breadth  of  feather 70 

Length  of  stalk 60 

Dian.eter  of  stalk  4 
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millim. 

Diameter  of  balbous  swelling     7 

Length  of  leaf    45 

Width  of  leaf  at  base 12 

The  specimen  will  be  deposited  in  the  British  Museum,  for  pur- 
poses of  reference. 

EXPLANATION  OF  PLATE  VI. 
The  figure,  which  is  about  one  sixth  larger  than  the  specimen,  is  from  the 
dorsal  aspect,  except  for  an  intercalated  frafment  near  the  base  of  the  feather, 
which  represents  a  Yentnd  new.     For  the  drawing  I  am  indebted  to  the  skill 
of  Miss  Stone. 


March  6,  1888. 
Professor  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  February  1888  : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  February  was  104.  Of  these  9  were  by 
birth,  74  by  presentation,  1 2  by  purchase,  4  by  exchange,  and  5  were 
received  on  deposit.  The  total  number  of  departures  during  the  same 
period,  by  death  and  removals,  was  117. 

The  most  noticeable  additions  during  the  month  were  : — 

1.  A  second  specimen  of  Griffith's  Fox  (Canis  griffitki),  from 
Bussornh,  deposited  by  Mr.  H.  Hanauer,  F.Z.S. 

This  specimen  is  rather  smaller  than  the  example  from  Afghanistan, 
received  from  Sir  O.  B.  St.  John  in  December  last  (see  «v/ird,  p.  \\ 
but  is  otherwise  neariy  similar. 

2.  Four  examples  of  a  small  and  very  beautiful  Finch  {Erythrura 
psiitaeea)  from  New  Caledonia,  purchased  February  1.5th.  This 
species  is  new  to  the  collection,  although  we  have  previously  had 
examples  of  an  allied  form,  the  Fire-tailed  Finch  (Erythrura  prasina) 
from  Java. 

3.  Five  examples  (two  cocks  and  three  hens)  of  the  fine  Pheasant 
which  I  have  described  and  figured  in  the  Society's  *  Proceedings ' 
(1885,  p.  322,  pi.  xxii.)  as  Phasianus  principa/is,  presented  by 
Major  W.  Peacocke,  R.E.,  of  the  Afghan  Frontier  Commission,  and 
received  February  27.  Major  Peacocke's  specimens  were  captured 
at  Akcha  in  Afghan-Turkestan,  on  the  25th  January  last,  and  were 
brought  home  at  the  special  request  of  Sir  Peter  Lumsden,  F.Z.S., 
who  had  called  Major  Peacocke's  attention  to  the  desirability  of 
introducing  living  examples  of  this  splendid  Pheasant  into  Europe. 

The  Secretary  exhibited,  on  behalf  of  Lt.-Col.  H.  M.  Drummond- 
Hay,  a  specimen  of  the  Desert  Wheatear  {Saxicola  deserti),  killed 
near  Arbroath,  in  Scotland,  on  the  28th  of  December,  1887,  being 
Che  third  instance  of  the  occurrence  of  this  bird  in  Great  Britain. 


The  following  papers  were  read : 
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1.  On  the  Carpus  and  Tarsus  of  the  Anura.  By  G.  B, 
Howes,  F.Z.S.,  F.L.S.,  Assistant  Professor  of  Zoology, 
Normal  School  of  Science  and  B.  School  of  Mines,  and 

W.  BiDEWOOD. 

[BeoeiTed  March  6, 1888.] 
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I.  INTRODUCTION. 

V  ^^»tera/.— While,  during  the  last  few  years,  the  researches  of 
t^^-  Z^L.  Soc— 1888,  No.  XI.  11 


H2  PROF.  O.  B.  HOWES  AND  W.  RTDEWOOD  ON  [Mar.  6, 

Wiedersheim  and  his  pupil  Kehrer,  and  of  Baar  (1),  hare  added 
considerably  to  our  knowledge  of  the  limb-skeleton  of  the  Urodela, 
£hat  of  the  Anura  has  receiyed  much  less  attention.  The  most 
important  investigations  recorded  since  the  classic  of  Gegenbaur  (1 8), 
are  those  of  Bom  (3,  6).  Briihl  has  published  (11)  figures  of  a 
somewhat  extraordinary  character,  pertaining  to  some  seven  or  eight 
genera ;  but  concerning  these  we  have  little  to  say,  except  that  we 
fully  endorse  Bom's  criticisms  and  corrections  of  them  (6,  pp.  48 
ei  seq.). 

Bora's  latest  communication  purports  to  be  somewhat  revolu- 
tionary, so  far  at  least  as  the  carpus  is  concerned  (6,  p.  62).  It  will 
be  seen,  however,  in  the  sequel,  that  we  are  unable  to  accept  his 
determinations ;  and  as  the  discovery  of  new  elements  and  relation- 
ships has  led  us  to  differ  from  most  of  our  predecessors,  in  our 
estimate  of  the  morphological  value  of  leading  elements  of  both 
carpus  and  tarsus,  it  is  binding  upon  us  to  preface  this  paper  with 
an  account  of  those  observations  upon  which  our  dissensions  are 
based.  In  accordance,  then,  with  the  exigencies  of  the  case,  we  shall 
divide  the  paper  into  two  sections  :  viz. :— firstly,  a  general  part ^  in 
which  will  be  given  a  review  of  the  morphology  of  the  carpal  and 
tarsal  elements,  together  with  a  detailed  account  of  those  hitherto 
unrecognized  structures,  whose  discovery  has  necessitated  a  redeter- 
mination of  the  value  of  any  one  or  more  constituents ;  and,  secondly, 
a  special  part,  in  which  the  leading  families  will  be  taken  successively, 
the  characters  of  the  carpus  and  tarsus  of  each  being  noted  in  the 
light  of  the  preceding  section,  and  special  peculiarities  dealt  with. 

b.  Nomenclature. — Our  investigations  do  not  profess  to  be 
exhaustive  ;  they  leave  much  to  be  settled,  and  we  have  accordingly 
refrained  from  introducing  a  nomenclature  which  might  embody  a 
premature  expression  of  homological  relationships  with  the  limbs  of 
other  animals.  In  dealing  with  elements  whose  morphological 
value  remains  in  the  least  degree  doubtful,  we  have,  for  these 
reasons,  adopted  the  nomenclature  of  Ecker  (17)  as  being  the  more 
empirical  and  better  suited  to  our  purpose  than  the  alternative  one 
ofDugfes(16). 

In  describing  the  pre-hallux  (calcar),  we  have,  in  order  to 
facilitate  comparison  with  the  works  of  our  predecessors,  adopted 
the  older  system  of  nomenclature,  calling  the  outermost  digit  the 
fiflh,  the  innermost  one  the  pre-hallux  or  calcar,  and  that  next  to  it 
the  hallux  or  first  digit. 

New  terms  have  been  introduced  only  where  unavoidable;  and 
some  of  these  are,  for  reasons  already  given,  purely  empirical. 

c.  Material, — It  will  be  seen,  from  the  second  part  of  the  paper, 
that  we  have  examined  the  limbs  of  37  genera  and  60  species — 
adequate  representatives  of  all  the  leading  families  as  defined  by 
Boulenger  (7),  with  the  exception  of  the  Dyscophida,  Dendrophry- 
niscida,  Amphignathodontida,  and  Hemiphractida.  For  these 
specimens  our  grateful  acknowledgments  are  due  mainly  to  Prof. 
Huxley,  and  to  Mr.  G.  A.  Boulenger  of  the  Natural  History 
Museum.     To  the  last-named  gentleman  we  are  indebted  for  further 
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aid  and  adyice  always  most  cheerfully  giyen ;  while  we  have  to 
tender  thanks  to  Prof.  W.  K.  Parker  for  useful  specimens,  to  Prof. 
Wiedersheim  of  Freiburg  for  the  limbs  and  a  larva  of  Pipa,  to  Prof. 
W.  N.  Parker  for  some  exquisitely  preserved  tadpoles  of  the 
Common  Frog,  and  to  Dr.  G.  Baur,  of  New  Haven,  Conn.,  for 
suggestions  and  advice. 

Some  of  our  best  results  have  been  obtained  from  feet  in  which 
ossification  was  just  commencing  (ex.  fig.  5).  At  this  stage  the 
outlines  of  the  cartilages  are  more  clearly  defined  than  at  the  earlier 
ones  (cf.  ^g.  9),  while  there  is  a  total  absence  of  any  distortion  or 
displacement  consequent  upon  complete  ossification  (cf,  figs.  5  &  6). 
Identification  of  this  stage  by  external  appearances  is  very  difficult ; 
absolute  size,  moreover,  gives  no  clue  to  it,  for  while  in  a  Xenophrya 
measuring  27  millim.  from  mouth  to  vent  (fig.  14)  all  expectations 
were  realized,  in  a  Brachycephalus  of  20  millim.  ossification  was 
found  to  be  complete. 

d.  Methods. — ^We  early  discarded  the  section-cutting  method 
employed  by  Bom  (3,  6),  chiefly  because  the  results  finally  arrived 
at  were  less  satisfactory  than  those  obtainable  from  clarified  prepara- 
tions. Clarification  in  potash  solution  (kindly  suggested  to  us  by 
Prof.  Wiedersheim)  was  tried,  but  relinquished,  chiefly^  on  account 
of  the  difficulties  experienced  in  mounting  the  preparations.  Better 
results  were  arrived  at  by  clarifying  in  a  mixture  of  glycerine  and 
potash,  and  mounting  permanently  in  glycerine  jelly  ;  but  our  best 
results  were  all  obtained  by  the  use  of  clove  oil,  which  offers 
additional  advantages  in  allowing  the  preparations  to  be  stained. 
Borax-carmine  solution  proved  most  serviceable  as  a  dye;  less 
successful  preparations  were,  however,  obtained  with  picro-carmine, 
hematoxylin,  and  bismarck-brown. 

Our  method  of  procedure  was  generally  as  follows : — The  limb 
having  heen  carefully  skinned,  the  larger  muscles  were  dissected  off, 
in  order  to  facilitate  staining.  The  preparation  was  next  immersed 
for  about  ten  minutes  in  borax-carmine,  and  then  transferred  to 
add  alcohol  (75  parts  alcohol,  3  parts  HNO3,  and  22  parts  water), 
in  order  that  superfluous  stain  might  be  removed ;  after  dehydration 
in  absolute  alcohol,  it  was  allowed  to  remain  in  oil  of  cloves.  The 
final  process  consisted  in  carefully  picking  away  the  soft  parts,  little 
by  little,  with  two  pairs  of  small  forceps  under  a  simple  microscope, 
while  the  preparation  was  still  immersed  in  a  glass  trough  of  clove 
oil.  The  smaller  preparations  were  ultimately  mounted  in  Canada 
balsam. 

The  above  method  admits  of  an  examination  of  all  parts  in  the 
undisturbed  state,  and  consequently  of  an  accurate  determination  of 
the  relationships  of  apposed  surfaces,  such  as  is  not  possible  with  any 
other.  Moreover,  in  that  ossific  centres,  lines  of  fusion,  furrows,  or 
outstanding  processes  are  rendered  equally  obvious,  it  is  manifestly 
not  open  to  objections  which  might  conceivably  arise  out  of  exclusive 
reliance  upon  the  section-cutter's  art. 
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11.  GENERAL  PART. 

Hind  Foot. 

a.  Metatarsals  and  Phalanges,— Setting  the  pre-hallux  aside^  the 
1st,  2Qd,  3rd^  4th,  and  5th  digits  bear,  in  most  genera  (ef,  foot- 
note on  p.  178)  respectively  2,  2,  3,  4,  3,  phalanges,  the  4th,  or 
outermost  digit  but  one,  being  the  longest.  Pipa  is  alone  excep- 
tional, for  in  it  the  3rd  exceeds  the  4  th  in  length. 

b.  Astragalus  (a.)  and  Calcaneus  (c). — ^These  two  elements  were 
already  greatly  elongated  in  the  youngest  specimens  in  which  their 
presence  could  be  detected.  When  fully  formed,  the  two  bones  are 
generally  uniform  in  length  ;  they  are  relatively  longest  in  the  Tree- 
FroffS,  shortest  in  Pelobates.  When  of  unequal  length,  the  pre- 
axial  bone,  or  astragalus,  is  the  shorter. 

Wiedersheim  has  shown  \  in  Rana  esculenta,  that  the  arteria 
interossea  perforates  the  membrane  passing  between  these  two  bones, 
dorso-ventrally,  to  reach  the  plantar  surface  of  the  foot.  Pelodytes 
is  alone  exceptional,  among  all  the  genera  which  we  have  examined, 
in  the  fact  that  its  astragalus  and  calcaneus  have  become  greatly  elon- 
gated subsequent  to  complete  fusion  (Plate  YIII.  fig.  12),  in  a  manner 
strikingly  suggestive  of  the  tibia  and  fibula.  The  above-named 
artery,  however,  remains  true  to  its  original  relationships,  a  small 
foramen  (/.t"«,  fig.  12)  being  left  for  its  transmission.  In  this,  as 
in  all  other  genera,  neither  the  astragalus  nor  calcaneus  (however 
much  modified)  ever  undergo  any  sort  of  rotation ;  they  lie  side  by 
side,  invariably  complanate  with  the  tibia  and  fibula. 

Wiedersheim  has  shown  further'  that  in  the  Urodela  (Ranodon^ 
Salamandrella,  Cryptobranchus)  a  blood-vessel  perforates  the 
tarsal  region  apparently,  at  first  sight,  in  the  manner  of  the  above- 
named  artery  of  the  Frog.  Baur  has  more  recently  recorded  the 
same  fact  for  Necturus  (1,  pi.  i.  figs.  12  &  \7).  Hyrtl,  describing 
the  vascular  system  of  Cryptobranchus^  says  of  the  crural  artery  • : — 
"  horum  ossium  biga,  cui  nulla  articulatio  intercedit,  et  quae  potiaa 
textu  fibroso  in  unum  quasi  corpus  conjungitur,  arteriae  nostrae 
commodam  praebet  occasionem,  trajecta  syndesmosi  intertarsea,  ad 
dorsalem  tarsi  reyionem  emicandi,  quo  territorio  semel  potita,  illico 
in  duas,  paullo  post  in  quatuor  arterias  digitales  communes  dorsales 
dilabitur,  binorum  digitorum  interstitiis  destinatas."  There  can  be 
little  doubt  but  that  this  description  applies  to  the  vessel  noted  by 
Wiedersheim.  In  that  it  passes  ventro-dorsally,  however,  it  differs 
in  to  to  from'  that  of  the  Frog,  but  in  this  it  agrees  just  as  closely 
with  the  arteria  brachialis  of  the  fore  limb  of  that  animal  (c/.  p.  156). 
These  facts  tend  to  show  that  the  perforation  in  question  (foramen 
intertarsi,  [auct.])  is  probably  not  homologous  with  either  that  of 
the  Urodele  hind  foot,  or  that  of  the  fore  foot  in  the  Frog  itself;  if 

^  Anatomie  dee  Froeches,  Eoker  and  Wiedersheim,  Part  IT.,  Brunswick  (1881 ), 
p.  86. 

s  '*Die  altesten  Formen  des  Carpus  und  Tarsus  d.  heutigen  Amphibien.** 
Morph.  Jahrb.  vol.  u.  (1876),  pp.  421-435. 

'  Cryptobranchus  Japonicus,  Schediasma  anatomicum.  Yindobonae,  1865, 
p.  113. 
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'  80,  the  arteria  interossea  will  not  help  us  in  the  least  in  estimating 

the  morphological  value  of  the  astragalus  and  calcaneus. 

Wiedersheim  asserts  (36,  p.  211)  that  in  the  astragalus  we  have 
"  ein  Tereinigtes  Tibiale  nnd  Intermedium."  Gegenbaur  (18)  and 
Bom,  on  the  other  hand,  are  inclined  to  regard  the  tibiale  as  its  sole 
representative.  Proof  of  the  former  statement  is  not  forthcoming ; 
and  in  spite  of  the  most  diligent  researching,  we  have  been  unable 
to  discover,  at  any  stage,  the  remotest  trace  of  anything  at  all  com- 
parable to  a  third  proximal  tarsal.  Future  research  may,  perhaps, 
demonstrate  its  existence;  but,  mindful  of  the  elongation  of  the 
earliest  rudiments  of  these  elements,  we  incline  to  the  belief  that  the 
missing  one  (T  intermedium)  has  disappeared  beyond  all  recognition, 
even  during  the  embryonic  period. 

c.  Tarsalia  4  and  5.— In  no  Anuran  foot  hitherto  described  have 
there  been  recognized  more  than  three  distal  tarsal  elements  (tarsalia). 
Examination  of  the  Plates  will  show  that  when  these  remain  distinct 
they  are  directly  associated  with  the  hallux  and  the  two  next  digits 
i  (ex.  Plate  YII.  figs.  8  and  10).    The  tarsalia  of  the  two  outermost 

h  digits  (4th  and  5th)  would  thus  appear  to  be  absent.     Gregeubaur 

r  first  drew  attention  to  the  existence,  in  certain  genera,  of  a  ligament 

1  (figs.  10,  17,  and  19)  which  passes  between  the  tarsal  of  the  third 

^  digit  and  the  head  of  the  fifth  metatarsal.     He  described  its  relations 

minutely  ( 1 8,  p.  61),  and  concluded  that  **  er  reprasentirt  in  ligamen- 
tosem  Zustande  Theile,  die  unter  anderen  Yerhaltnissen  als  Knorpel 
gebildec  sind."  This  structure  has  been  recorded  in  Htfla,  Rhituh- 
fi^rma  (Gegenbaur),  Pelohates  (Gegenbaur,  18 ;  Bayer,  2),  Disco- 
\  9^os9U9  (Wiedersheim,  36,  p.  211),  and  others,  and  to  the  list  we  are 

^   I  •hie  to  add  (c/.  Part  II.). 

'^   I  D  1     "*  **y®  ^^  Phryne  (Bu/o  *)  vulgaris  (3,  p.  444)  '*  im  Band- 

-e   ;  P^lstep  unter  der  Basis  von  Metatarsale  IV.  traf  ich  einmal  einen 

-^   J  u^Utlichen  Rest  von  Knorpelgewebe,  was  die  Gegenbaur*sche  Deut- 

B  ;'  f0g    dieses  Bandes  als   Homologon  eines  Tarsale  IV.  durchaus 

f   '  beBtBt^U^*     We  find  that  in  the  adult  of  Alytes  obstetrieaM  this 

jig»aaent  (fig.  10)  carries  a  well-marked  nodule  of  cartilage,  which 
lies   between  the  applied  heads  of  the  4th  and  5th  metatarsals. 
^liat    this  represents  one  of  the  missing  tarsals  is  hardly  to  be 
doubted  from  its  relationships,  but,  from  its  position,  it  is  difficult 
J  **y  vhich.     Gegenbaur  goes  on  to  assert  (p.  61),  '*  wenn  man 
5?*.*^^  ein  blosses  Ligament  reducirte  Tarsusstiick  einem  der  bei  den 
tibngieu  Amphibien  nachgewiesenen  Elementarstiicke  vergleichen 
^U  so  kann  man  in  ihm  nur  nach  Massgabe  der  Betheiligung  des 
Metat^^ygQg  (]aa  Tarsale  4  und  5  erkennen,  welches  bei  den  Tritonen 
^ w^^  clnrch  ein  einziges  Stuck  dargestellt  war."     In  Bu/o,  Hy lodes, 
ana  Syla  (Plate  VIII.  fig.  19)  the  ligament  enters  into  an  extensive 
wniiection  with  the  head  of  the  fifth  metatarsal,  like  that  originally 
»S^ed  by  Gegenbaur  (18,  pi.  4.  fig.  13)  for  the  first-named  genus. 
I  tl  v*^*  ^^*  ^  ^*'^        postaxial  articular  border  of  this  bone,  and 

tne  nead  of  the  same  is  seen  to  be  obviously  enlarged  as  the  result  of  its 
I  attachment  *.   It  becomes  a  question  of  considerable  interest,  therefore, 

j  'See  Boulenger  (7,  p.  303). 

»  Of.  Xennphrys,  Plate  VIII.  fig,  17. 
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whether  this  enlargement  may  or  may  not  represent  a  coalesced  5th 
tarsal  (as,  indeed,  Gegenhaur  was  inclined  to  helieve,  pp.  64-65). 
We  have  failed  to  detect  any  trace  of  segmentation  of  the  cartilage  at 
this  point  In  the  Ht/lidte,  however,  a  second  ligament  is  present, 
which  passes  (fig.  19)  from  the  postazial  wall  of  the  capsule  of  the 
tarso-metatarsal  join^  upwards  and  inwards,  for  attachment  to  the 
epiphysial  cartilage  of  the  astragalus  and  calcaneus.  This  ligament 
carries  at  its  outer  end  a  wedge-shaped  cartilage,  and  tliat  we  at  first 
took  to  represent  the  fifth  tarsal.  Upon  reconsideration,  however, 
we  are  disposed  to  regard  it  as  an  ordinary  intra-articular  cartilage  of 
none  hut  physiological  significance  (for  further  details  see  p.  168). 
Reflection  upon  these  facts  has  led  us  to  the  belief  that  while  the 
ligament  which  passes  between  the  third  tarsal  and  the  head  of  the 
5th  metatarsal  is  the  degraded  representative  of  the  4th  and  5th 
tarsalia,  the  cartilaginous  nodule  occasionally  carried  by  it  is 
exclusively  a  vestige  of  the  4th  one.  Gegenhaur  records  the 
presence  of  this  ligament  in  Hana  esculenta,  in  addition  to  the  other 
genera  named,  and  we  can  confirm  his  statement.  In  R.  teoipo' 
raria,  however,  we  find  no  trace  of  it  in  the  adult,  and  but  a  feeble 
one  in  the  larva.  This  fact,  while  lending  additional  support  to 
Gegenbaur's  original  deduction,  shows  how  completely  the  vestige 
is,  as  it  were,  disappearing  under  our  eyes. 

d.  Tarsalia  2  and^  (Os  cuboideum), — ^We  have  already  stated  that 
three  tarsal  elements  may  exist ;  on  the  other  hand,  the  outermost 
two  of  these  may  not  unfrequently  be  replaced  in  a  long  bone 
(cuboideum),  represented  in  its  typical  condition  at  ^  ^  in  figs.  17, 
24,  27,  29,  31,  &  33.  It  will  be  observed  in  all  these  cases 
that  this  structure  overlies,  more  or  less  completely,  the  metatarsalia 
of  the  2nd  and  3rd  digits  ;  comparison  of  the  same  with  those  forms 
in  which  the  three  tarsalia  are  found  {BombincUor  or  Alytes^  figs.  8 
&  10)  leaves  little  doubt  but  that  the  bone  represents  a  confluence 
of  the  tarsalia  of  the  2nd  and  3rd  digits,  as  asserted  by  all  recent 
authorities. 

In  some  cases,  however,  examination  of  the  adult  limb  would 
appear  to  render  this  questionable.  For  example :  in  Hyla  emruUa 
(fig.  19),  in  which  two  tarsalia  are  alone  present,  the  larger  one 
is  little,  if  at  all,  related  to  the  2ud  metatarsal — the  head  of  which 
is  in  apposition  with  the  second  and  smaller  element.  Com* 
parison  of  this  tarsus  with  that  possessed  of  the  three  tarsalia 
(figs.  8  &  10)  renders  it  hard,  indeed,  to  say  which  two  elements 
are  represented  in  the  Tree-Frog.  Born  has  already  experienced 
this  difficulty  in  dealing  (6,  p.  443)  with  the  adults  of  Phryne 
vulgaris  and  Bufo  variabilis,  and  he  admits  his  inability  to  settle 
the  question,  for  want  of  embryological  material. 

On  turning  to  the  larva  of  Hyla  (fig.  21),  we  find  that  the  outer 
of  the  two  elements  has  (unlike  that  of  the  adult)  more  than  twice 
the  bulk  of  its  fellow,  while  it  agrees  in  every  detail  with  the  cuboi- 
deum in  its  most  typical  form  (cf.  Xenophrys,  fig.  17).  Examina- 
tion of  this  element  side  by  side  with  that  of  the  adult  limb  (fig.  19) 
shows  that  its  growth  is  arrested  early  in  development :   it  shovrs. 
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further,  that  the  connection  between  the  innermost  tarsal  (1)  and 
the  head  of  the  second  digit  is  purely  secondary,  and  that  the  first- 
named  is  really  the  tarsal  of  the  hallux,  dispUced,  as  it  were,  in 
sympathy  with  its  dwarfed  neighbour. 

Ecker  speaks  (17,  p.  61)  of  the  cuboideum  in  Bufo  as  consisting 
of  two  pieces.  We  find  that  in  that  genus,  as  in  Leptodaetylus^  a 
similar  shortening  up  of  this  bone  takes  place  (cf.  fig.  23)  ;  there 
can  be  little  doubt  therefore  that  Ecker  was  misled  by  that,  pre- 
cisely in  the  manner  indicated  above. 

The  cuboideum,  then,  must  be  held  to  represent  the  confluent 
tarsalia  2  and  3.  We  have  to  record  its  presence  in  the  Ranida, 
Dendrobatida,  FnffystomatieUtt  Cyatignathidcs,  Bufon%d<By  HyUd€B, 
DactylethridiB,  and  Pipa. 

e.  Tarsaie  1  {Hallux  tarsal)  (i). — This  element  is  of  very  constant 
occurrence.  Its  relations  in  the  Discoglossida  are  exceptional  and, 
as  will  be  shown  below  (figs.  8  &  10),  interesting;  it  lies  in  them 
undercover  of  the  navicuiare  (n'),  interposed  between  it  and  the  1st 
metatarsal.  Gegenbaur  appears,  in  dealing  with  Bomhinator,  to 
bave  mistaken  the  navicuiare  for  the  first  tarsal  (18,  pi.  6.  fig.  11)  ; 
but  this  is  not  to  be  wondered  at,  in  consideration  of  the  small  sixe 
of  the  latter.  It  is  wanting  as  a  dibtinct  element  in  old  specimens 
of  NannophryB  and  Phryniscus,  and  we  have  found  that  it  fuses  in 
both  genera  with  the  navicuiare.  Born  has  described  and  figured 
it  accurately  in  Rana  esculenla.  Concerning  R.  temporaria  he  says 
(3,  p.  441)  that  it  ''  immer  in  Laufe  der  Ontogenese  bis  auf  uner- 
hebliche  Spureu  schwindet."  Strictly  speaking,  this  is  not  the  case, 
for  we  are  in  possession  of  old  examples  in  which  it  had  persisted 
as  a  distinct  element  (woodcut,  p.  IJfiy  fig.  C,  J).  We  are  inclined 
moreover  to  believe  that  instead  of  undergoing  suppression,  as  Born 
imagines,  it  more  probably  fuses  with  the  navicuiare  as  in  the  two 
above-named  genera. 

f.  Navicuiare  and  Fre-hallux  tarsal. — Ecker  regarded  the  navi- 
cuiare of  these  animals  as  analogous  ( 1 7,  p.  61)  with  the  element  so 
named  (centrale)  in  the  tarsi  of  the  higher  animals.  Gegenbaur,  on 
the  other  hand,  who,  as  before  stated,  confused  it  with  the  hallux- 
tarsal,  sums  up  his  conclusions  in  the  words  (18,  p.  67),  "ein 
Centrale  fehlt."  Born  adopts  this  view;  but  he  differs  from 
Gegenbaur  in  that  he  regards  the  navicuiare  as  the  basal  segment 
(tarsaie)  of  the  pre-hallux.  He  writes  (3,  p.  448),  "  von  diesen 
[segments  of  the  pre-hallux]  liegt  der  erste  in  einer  Reihe  mit 
den  Tarsalknorpeln,  welche  Metatarsustrager  sind,  ahmt  dieselben  in 
Form  und  Structur  nach  und  ist  von  den  Autoren  auch,  wie 
erwiihnt,  immerals  'typischer'  Tarsalknorpel  aufgefasst  worden." 
Born*s  determination  has  been  adopted  by  all  subsequent  writers. 
It  will  thus  be  seen  that  the  two  views  entertained  as  to  the  mor- 
phological value  of  the  navicuiare  are  diametrically  opposed,  and 
that  a  settlement  of  their  difierences  is  indispensable  to  the  full 
determination  of  the  value  of  the  distal  preaxial  elements.  We 
have  already  drawn  attention  to  the  fact  that  the  navicuiare  of  the 
DiscoglossidcB  (ex.  Bomhinator^  fig.  8,  Alytes,  fig.  10)  is  wedged  in 
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between  the  first  tarsal  and  the  astragalus,  being  in  fact  absolntdj 
central  and  in  a  position  which  cannot,  by  any  stretch  of  imagina- 
tion, be  said  to  be  "in  einer  S«ihe  mit  den  Tarsalknorpeln."  It 
would  be  more  correct  to  say  that  the  1st  metatarsal,  1st  tarsal,  and 
navicnlare  are  here  disposed  lineally. 

Examination  of  the  Plates  will  show  that  the  relative  size  of  the 
navicnlare  is  in  no  way  proportionate  to  that  of  the  pre-hallnx,  as 
might  be  expected  were  Born's  hypothesis  tenable  (c/l  figs.  3,  10,  12, 
&  17);  it  is  rather  the  reverse.  Choice  appears  to  lie  between  two 
alternatives :  the  navicnlare  has  either  grown  in  and  displaced  the 
hallux  tarsal  proximally  (as  the  Diseoglossida  would  suggest,  figs. 
8  &  10,  in  which  case  the  condition  of  the  latter  would,  in  this 
family,  be  secondary)  or  it  has  undergone  a  reduction  proportionate 
with  an  increase  in  size  of  the  same.  Recent  observers  are  agreed 
as  to  the  lowly  position  of  the  Diseogloasida^y  and  it  therefore 
becomes  a  question  of  first  importance  as  to  how  far  the  arrangement 
just  described  in  them  is  primary. 

In  the  youngest  Discoglosiidte  examined  by  us  {ef.  p.  164),  no 
appreciable  difference  could  be  detected  in  the  relative  proportions 
of  the  two  elements  under  consideration  as  compared  with  the  adult ; 
we  have  here,  then,  strong  reason  for  regarding  the  condition  exempli- 
fied in  them  as  really  primary.  The  matter,  however,  presses  still 
more  closely.  Examination  of  those  forms  in  which  the  pre-hallux 
is  regularly  segmented  (fig.  19),  shows  that  that  segment  which 
Born  regards  as  its  metatarsal  {ph,  i.)  is  generally  disposed  in  a 
line  with  the  navicnlare,  n'  {cf,  figs.  13  &  19).  In  Pelodyteg,  how- 
ever (fig.  13),  and  less  conspicuously  in  Alyte9  (fig.  10)  and  JTy/a, 
the  first-named  element  is  intimately  connected  with  the  adjacent 
hallux-tarsal  (1)  by  means  of  a  well-defined  ligament,  which  runs 
dist^lly  to  the  naviculare.  Comparison  of  this  ligament  with  that 
previously  referred  to  as  the  representative  of  the  4  th  and  5th 
tarsalia,  leaves  little  room  for  doubting,  if  argument  from  analogy 
is  worth  anything,  that  Born's  metatarsal  of  the  pre-hallux  is,  in 
reality,  its  tarsal.  If  this  be  admitted,  there  can  no  longer  be  any 
doubt  of  the  homology  of  Ecker's  naviculare  (n')  with  the  os  centrale 
tarsi. 

This  determination  brings  the  tarsus  of  the  Anura  into  closer 
harmony  with  that  of  the  other  and,  especially,  the  higher  Yertebrata 
than  is  now  generally  admitted,  while  it  sets  at  rest  further  doubt  as 
to  the  value  of  the  hallux-tarsal. 

Finally,  Ecker  has  shown  (17>  p.  128)  that  the  tendon  of  the 
adductor  longus  digiti  primi  muscle  (m.aJ.  of  woodcut,  fig.  C,  p.  1/6) 
is  inserted  into  the  naviculare.  We  have  found  this  to  be  invari- 
ably the  case  whether  the  hallux-tarsal  is  present  or  absent.  It 
follows,  therefore,  that  all  possible  source  of  confusion  between  that 
element  and  the  naviculare  is  at  an  end. 

g.  Pre-hallux  (Calcar). — The  skeleton  of  the  pre-hallux  was  first 
figured  by  Rosenhof  (32)  ;  he  described  it  (Pelobatetj  p.  84)  in  the 
words  "  tandem  etiam  in  sceleto  hoc  notari  meretur  singularis  quidam 
1  (if.  Cope  (12,  p.  104)  and  Boulenger  (7,  p.  444). 


1888.]  TBI  CARPUS  AND  TAR8U8  OF  THK  AKURA.  149 

spurisque  nngnis."  It  has  been  likened  by  some  anatomists  to  a 
single  element  in  the  tarsus  (ex.  entocuneifonn,  Owen,  31,  p.  184) ;  it 
\»,  however,  unnecessary  to  recapitulate  these  comparisons  in  detail. 
All  recent  writers  are  agreed  as  to  the  variable  nature  of  the  pre- 
hallux,  but  the  range  of  this  has  not  yet  been  fully  recorded.  As 
will  be  seen  from  an  examination  of  onr  figures,  it  is  very  inconstant 
in  size,  shape,  and  detailed  characters.  For  example  :  in  the  adult 
Xenophrys  (fig.  1 7),  it  consists  of  a  single  elongated  cartilage  which 
ossifies  very  late  in  life,  whereas  in  HyU  {^^,  1 9)  it  attains  a  much 
greater  development,  and  is  segmented  into  four  pieces.  Disparity 
in  size  is  by  no  means  confined  to  members  of  different  families,  for 
in  Peiobates — the  type  of  the  family  to  which  Xenophryi  belongs — 
the  calcar,  while  consisting  of  a  single  piece,  attains  enormous  pro- 
portions and  ossifies  very  early '.  In  this  burrowing  genus  the 
calcar  supports  the  well-known  horny  blade,  by  means  of  which  the 
animal  is  enabled  to  shovel  up  the  earth.  This  being  so,  its  early 
ossification  is  distinctly  associated  with  the  functional  requirements 
of  the  case. 

Bom  at  first  ascribed  (3,  p.  448)  four  segments  to  this  structure 
in  jRana,  Bv/o,  and  others.  In  his  later  researches,  however,  he 
records  considerable  variation  in  the  same,  stating  (6,  p.  61), 
"wechselt  doch  die  Stiickzahl  v.  Rana  esculeuta,  zwischen  zwei 
nnd  vier,  bei  Bufo  variabilis,  zwischen  drei  und  funf."  Our 
figs.  19  &  19<i  agree  very  well  with  his  description,  while  they 
represent  the  maximum  segmentation  into  lineally  disposed  elements 
observed  in  any  specimen.  We  have  already  shown  reason  for 
regarding  Born's  basal  pre-hallux  segment  as  the  centrale  (navicu- 
clare),  whence  it  follows  that  in  no  known  Anuran  does  the  calcar, 
as  defined  by  us,  ever  consist  of  more  than  four  true  segments. 
This  maximum  number  is  reached  in  Bufo^  (?),  Hyla,  Hylarana, 
Leptodaetylua,  Nototrema,  and  Rana — representatives,  that  is  to  say, 
of  four  dbtinct  families. 

Incident  upon  the  foregoing  there  arises  the  question  as  to 
whether  the  unsegmented  condition  of  the  pre-hallux  is  the  more 
primitive  one,  or  vice  versd.  If  the  latter  be  the  case,  traces  of 
segmentation  ought  to  be  forthcoming  in  the  larvsD  of  those  forms 
possessed  of  the  single  piece.  Born  accords  to  Rana  eseulenta  a 
maximum  of  three  pieces.  In  old  Tadpoles  of  22.  iemporaria, 
however,  we  have  detected  the  presence  of  four  distinct  segments  of 
hyaline  cartilage :  the  terminal  one  of  these  early  degenerates  and 
becomes  eventually  fibrous,  and  not  until  then  can  that  fusion  of  the 
parts  which  Born  describes '  take  place.  The  facts  recorded  by  this 
author  alone  for  Hyla  and  Bu/o  {Phryne)  (6,  pi.  1.  figs.  2  &  3) 
are,  in  themselves,  sufficient  to  show  that  the  lineally  segmented 
condition  is  most  probably  the  primitive  one. 
We  are  doubtful  as  to  how  far  the  one  or  two  pieces,  met  with  in 

'  Bom  makes  the  aflsertion  (6,  p.  59)  that  it  here  bears  originally  two  pirn- 
langos:  this  we  cannot  confirm. 
^  Born  (6 J).  61).     We  have  not  observed  it. 
■  p.  66.    We  have  not  obi»erved  this. 
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adults  of  certain  species,  may  or  may  not  arise  by  confluence  or 
suppression  of  individual  segments  (cf,  fig.  8) ;  future  research  must 
decide  this  question. 

There  remain  two  most  important  questions.  1,  If  the  segmented 
condition  be  the  more  primitive,  may  not  the  whole  pre-hallux  repre- 
sent a  shortened-up  digit  7  and  2,  May  not  this  supposed  sixth  digit 
represent  a  lost  ray  of  the  ichthyopterygium  7 

In  Nannophtys,  Phyllomedusa  (fig.  19  a)^  Rhombophryne,  and 
especially  in  some  species  of  Hyla,  the  pre-hallux  has  qidte  a  digiti- 
form  aspect,  comparing,  at  first  sigh^  very  favourably  with  the 
reduced  pollex  of  the  fore  limb,  the  homology  of  which  with  the 
other  digits  nobody  disputes  (cf.  Plate  VIII.  figs.  19  a  &  20). 

That  the  pre-hallux  may,  in  a  sense,  resemble  the  pollex  is  clear 
from  the  preceding;  but  it  must  not  be  forgotten  that  this  resem- 
blance is  most  marked  in  the  specialized  Tree-Progs.  Its  segments^ 
are,  in  the  embryo,  more  digitiform  than  in  the  adult ;  and  tiS^ing  all 
facts  into  consideration,  we  incline  to  a  belief  in  a  preponderance 
of  the  resemblances  over  the  diflferences  between  this  structure  and 
a  normal  digit. 

The  second  difficulty  is  not  easily  to  be  met.  That  the  pre- 
hallux  takes  on  certain  of  the  essential  relationships  of  a  digit  is 
beyond  dispute.     That  it  really  represents  one  is  another  question. 

The  tarsal  of  the  pre-hallux  is,  in  most  cases,  in  definite  articu- 
lation with  the  head  of  the  naviculare  (cf.  Pelodytes,  fig.  13).  In 
many  forms  its  second  segment  is  the  largest  (ex.  fig.  27) ;  when 
this  is  the  case,  that  may  be  disposed  parallel  with  tlie  metatarsals, 
in  a  manner  strikingly  suggestive  of  a  serial  homology  (cf.  XenopuM, 
fig.  3,  and  Pseudis,  fig.  27).  In  Xenophryty  Hyla  (figs.  17  and 
19),  and  other  genera,  this  supposed  metatarsal  sends  forwards  (back- 
wards til  situ)  a  small  retral  lobe  (*) ;  in  Ceratophrys  (fig.  24) 
this  attains  a  considerable  development,  and  in  individuals  of  thu 
genus  it  may  exceed  in  size  the  body  of  the  s^ment  from  which  it 
takes  its  origin. 

Meckel  (29)  and  Cuvier  (15)  held,  and  Born  (3),  Kehrer  (24), 
and  others  still  hold  the  pre-hallux  to  be  a  sixth  digit.  Leydig 
(25),  attacking  it  from  a  totally  different  standpoint,  argues  to  the 
contrary.  Gegenbaur  at  first  took  a  similar  view,  holding  (18)  it  to 
be  a  secondary  structure  peculiar  to  the  Anura,  and  his  words  are 
echoed  by  Uofinann(21);  subsequently  however  to  the  publication 
of  Bom's  paper,  Gegenbaur  accepted  that  author's  position,  con- 
fessing to  the  same  in  his  well-known  text-book.  Finally,  Born 
asserts,  in  his  latest  paper  (6,  p.  61)  **  Ubrigeus  bin  ich  jetzt  geneigt 
in  der  starken  Yanabilitat  der  Gebilde  der  sechsten  Zehe  .  .  . 
nicht  bloss  mehr  eine  Eigenthiimlichkeit  zu  sehen,  die  derselbem 
als  rudimentarem  Organ  anhaftet,  sondem  ich  sehe  in  der  haufigen 
Verschmelzung  ein  Bestreben  ein  immer  festeres  Skelettstuck  als 

^  Van  Deen  records  (34)  an  instance  in  which,  in  Bona  esculentd,  these  lay  in 
a  line  with  the  hallux  and  supported  the  web.  His  specimen  was,  unfor* 
tanately,  a  monitrouB  one,  with  &ur  hind  legs. 
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Unterlage  fUr  deo  Fenenhocker^  der  vielfach  als  Grab-Instrument 

bcDQUt  wird,  zii  genrinnen." 

We  have  already  called  attention  (p.  150)  to  the  development  of 
A  rrtral  process  from  that  vrbich  we  regard  as  the  hallux -meta- 
taraal.  In  Hyla  lichenata  this  is  completely  segmented  off  ("^  in 
woodcut,    fig.  A),  forming  one  of  a  series  of  nfiarcrinal  elements, 


Fij?.  A. 


The  pre-ballux  of  opposite  sides  in  ifyla  lichenata.    Dorsal  aspect.     X  6. 


which  skirt  the  outer  face  of  the  calrar  and  are,  moreorer, 
roughly  symmetrical  on  opposite  sides.  Comparison  of  this  figure 
with  that  of  the  more  normal  pre-hallux  of  H.  earulea  (Plate 
VIII.  fig.  19)  renders  it  tolerably  certain  that  these  nodules  are 
dismemberments  of  the  main  mass. 

It  would  be  superfluous  here  to  recapitulate  the  well-known  specu- 
lations and  discussions  which  turn  on  the  supposed  ancestral  con- 
dition of  the  pentadactyle  limb  ^ ;  it  is  more  pertinent  to  point  out 
that  the  evidence  against  the  supposition  that  all  living  Amphibia 
and  Amniota  have  directly  inherited  a  pentadactyle  member,  is,  to 
no  inconsiderable  extent,  based  upon  the  discovery  of  fragmentary 
cartilages  in  no  way  indistinguishable  from  these  now  under  con- 
sideration. Such  fragments  have  been  discovered  flanking  both  pre- 
and  postaxial  borders  of  the  one  member  or  the  other  in  even  Man 
himself* ;  and  in  the  fertile  imaginations  of  Bardeleben,  Kehrer  (24), 
and  others,  we  find  them  exalted  to  the  dignity  of  lost  rays.  The 
lastroamed  author  writes  (p.  14)  ''so  hfitten  wir  also  bei  der 
Beurtbeilung  des  Hand-  und  Fuss-skeletes  der  Wirbelthiere  kunf- 
tigbin  nicht  mehr  von  einer  pentadactylen,  sondem  von  einer  hepta- 
dactylen  Urform  auszugehen,  und  von  diesem  Gesichtspunkte  aus 

^  For  details  and  rimtffU  see  Gegenbaor  (19),  and  Wiedersheim  (S6),  pp. 
2i>4-207  and  229-290 ;  also  **  Zur  Urgescfa.  d.  Oliedmaseen  d.  Wirbelth,"  <  Hum- 
boldt/  voL  5,  1886. 

*  Bardeleben, '  Jenaisohe  Zeitschr.  filr  Naturwiss.'  Bd.  19,  N.F.  xii.  Supplem.- 
Heft3, 188A.  Cf.  Wiedersheim,  <  Lehrbuch,*  p.  224,  and  '  Humboldt,*  e&. 
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betrachtet^  wcrdcn  auch  furderliin  die  '  liber^ihUgen  *  Fitig£ 
Zehen  ,  .  «  .  aondern  ils  atftvhHsehe  Bildungen  angesebeu  i 
d  fir  fen/* 

Batir  is,  of  all  later  wntem,  the  one  who  bafl  done  most  to  < 
this  doctrine.  He  ndTances  { 1 ,  p.  68  ef  seq.)  eqaally  good 
meats  for  r^gardiog  these  so-called  supernumerary  digits  as 
secondary  and  adsptive  structuresj  laying,  at  the  same  time 
stress  upon  their  bte  sppearanee,  espe cifllly  in  the  case  of  tl 
hallux  itself.  The  advocates  of  the  oppo<i»it«  belief^  se^k  shelter 
the  sCroDghold  of  the  Enaliosaunot  but  recent  inresii^ation  s 
suggests  that  tbe  paddles  of  those  beasts  were  spedalbed  derr 
of  pt'uUdactyle  predecessors  \ 

We  trust  to  have  already  shown  satisfactorily  that  the  navi 
can  uo  louger  be  regarded  as  the  hailux-tarsalj  as  Born  suppose 
that  admitted,  it  follows  tbnt  the  pre-hallus  conforms  to  the 
tiiral  requirements  of  a  sixth  digit.  More  than  this  cannot  \ 
at  present,  and  further  speculation  would  be  useless  unt 
connecting  link  hetwcen  int  cheiropterygium  and  its  piscin 
decessor  shall  haye  been  discovered.  For  this  we  look  \ 
pnlt^ontologist. 

Setting  aside  further  discussion  as  to  the  exact  signi^ance 
prc-Kahnx  itself,  we  cannot  refrain  from  regarding  that  fran^m 
dismemberment  of  its  outer  free  border^  a  bore  represented, 
additional  argument  tor  the  views  of  Ley  dig  and  Baur«  If  tb 
verse  one  be  justifiable,  we  should  have  ample  ground  for  pi 
the  cause  of  an  oetodactyle  "  Urforni,^'  and  this  would  be  ^rim\ 
no  advance  at  nil. 

There  b  a  growing  tendency  to  attach  too  much  imports 
gristly  frag  life  nts  such  as  those  now  under  con  side  ratio  u^  am 
binding  on  those  who  may  yet  deal  Tvith  these  supposed  Y 
(especially  as  manifested  in  the  higher  Vertebrata),  that  the 
determine  at  the  outset,  with  greater  accuracy  than  has  hithert 
done,  whnt  procise  relationships  they  bear  to  the  soft  parts, 
the  question  bids  fair  to  be  reduced  ere  long  to  the  conditio 
reductio  ad  absurdam. 


Fore  Foot, 
a.  MftacurpaU  and  Phalanges, — The  pollex  of  the  Annra 

^  Parker  wHJa*  (P.  K.  8-  voL  42  (1887),  p.  57),  ''  I  \^^  frequentlj 
tbat  aborted  pEinB,  lite  o^er»badowfld  i^l^ntiif  nr©  Imie  ta  appear,  ai 
wither^  or  ar^  ftrre»t:«*d  in  their  growtli/' 

^  Baur,  "  Bt'iiiErkiingcn  tiber  Saiiropforygta  iiml  leh ill voptery pia, 
Aniseiger,  \^\  pp.  L:4*>-2i52;  nlso  "  liit*  AbBtumiBiuip  d,  Ammotun  Wir 
Biolog.  Contrail)!  Bd.  7  (!887),  pp.  4J^t-liia.  St-e  al^o  'On  the  Vhyh 
Arrang^in^iit  of  iJio  Stturopsidiir  *  Journftl  of  Marphology,'  JJosloo 
no.  1  ( iMi),  [ip-  93-104  ;  tiie  di:=covei7  by  Gadow  mid  Baur  (herein  re 
of  fiijperoiifiicmry  pbrilangt^s  in  the  in  am  is  of  Nahcf^re  and  Manntui 
welcorntf  nt  lliia  junclurt.  See  hIm  Baur,  '*  Uuber  den  Ursprung  i  E 
tatcn  def  Iehthjm>tcrygiiv,'*  Berioht  u,  d.  Jtx.  Ter*«nimluii£  des  Ob^rrhci 
Qeoiog.  Yereina,  lty?7. 
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goes,  as  will  be  shown  later,  a  by  no  means  insignificant  range  of 
modification.  In  no  case,  however,  is  it  ever  segmented  into  more 
than  three  pieces  exclusiye  of  its  carpal ;  it  thus  never  bears  more 
than  two  phalanges.  The  other  four  digits  bear  each,  in  order  of 
succession  from  within  outwards,  2,  2, 3,  3  phalanges,  certain  Ranidse 
excepted  {cf.  footnote,  p.  1 78). 

The  inaer  border  of  the  metacarpal  of  the  second  digit  becomes, 
in  the  males  of  certain  Anura,  as  is  well  known  in  the  case  of  the 
Common  Frog,  variously  crested  or  tuberculated  in  connection  with 
the  oTcrlying  "  thumb-pad  "  (2'.  fig.  6),  or  for  support  of  the  horny 
dasper  as  in  Leptodactylus  (**fig.  25).  Leydig  has  recently 
described  these  modifications  with  great  accuracy  (26),  so  far  as 
they  concern  the  indigenous  European  forms. 

b.  DUtal  Carpal  Elements  {Carpalia), — In  the  more  specialized 
forms  certain  of  these  unite  with  each  other  or  with  adjacent 
elements  (ex.  /Ty/a,  fig.  20,  Rhombophryne,  fig.  32)  ;  and  for  the 
present  we  shall  exclude  such  from  consideration,  dealing  only  with 
those  feet  in  which  the  elements  remain  permanently  distinct. 

All  previous  writers  are  agreed  that  in  such  forms  five  carpalia 
are  represented.  While  we  admit  that  such  may  be  the  case,  we 
doubt,  as  the  sequel  will  show,  the  homology  of  that  element  which 
oar  predecessors,  not  excluding  Bom  (6),  interpret  as  the  carpal  of 
the  5th  digit. 

Carpale  2  (Trapeze  of  Dugj^s;  Trapezoides  of  Ecker).— This 
element  ((2)  of  our  figures)  is  never  more  than  insignificantly 
displaced.  Examination  of  any  one  drawing  will  show  that  it  lies 
in  a  line  with  the  head  of  the  2nd  metacarpal  (2')  ;  and  comparison 
of  Alytea  tadpole  (fig.  9)  shows  this  to  be  its  primitive  position. 

It  is  usually  of  fair  size,  becoming  well  ossified.  In  the  Disco- 
glouidct  it  undergoes  a  slight  reduction  (figs.  6  &  7),  and  this  reaches 
its  maximum,  amounting  to  insignificance  in  the  c^  of  Leptodactylus 
(fig.  25).  Comparison  of  this  carpus  with  the  adult  DUcoylossus 
(fig.  6)  and  the  larval  Alytes  (fig.  9)  is  sufficient  to  show  that  this 
partial  atrophy  is  to  no  small  extent  associated  with  the  specialization 
and  enlargement  of  its  metacarpal. 

We  have  found  this  element  to  be  free  in  all  but  JBrackycephalus^ 
Pipa,  and  Rhombophryne, 

Carpalia  3  and  4. — In  certain  forms  these  two  elements  become 
confluent,  constituting  the  nucleus  of  a  large  bone  (3,  4  A,  figs. 
25,  26,  28),  called  by  Ecker  (17,  p.  53)  the  "capitato-hamatum.'' 
In  the  Discoylossida,  Pelobatidce^  and  Jgloesa^  however,  carpaHa  3 
and  4  are  distinct.  Considering  the  general  affinities  of  these  three 
famiUes,  and  that  there  are  combined  among  them  all  the  lowest 
terms  of  structural  detail  met  with  in  the  whole  Order,  this  point 
of  agreement  is  the  more  welcome  and  suggestive. 

Examination  of  the  figs,  which  we  append  will  show  that  in  the 
two  first-named  families  there  is  a  tendency  towards  an  increase  in 
size  of  the  4th  carpal  and  consequent  displacement  of  the  3rd  one 
(ef.  fi^.  5,  7,  and  18).  The  two,  however,  lie,  in  all,  practically 
m  a  hne  with  the  3rd  and  4th  metacarpak — absolutely  so  in  the 
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Agloaa.  The  representatiTes  of  that  family  retain  then,  in  this 
feature  of  their  organization,  a  more  primitive  condition  than  do  any 
other  living  Anura.     Further  comment  is  needless. 

Carpale  6. — All  writers  have,  up  to  the  present,  regarded  the 
large  element  marked  h  as  the  fifth  carpal.  In  the  Discoffloanda, 
Pelobatida^  and  in  Xenopus,  this  is  large  and  distinct;  and 
seeing  that  in  the  last-named  genus  the  head  of  the  5  th  metacarpal 
(5',  fig.  4)  is  especially  excavated  to  receive  it,  the  ahove-named 
determination  would  appear  to  be  unassailable. 

In  the  two  first-named  families  (Diaeoglouida  and  Pelobatida) 
this  element  has  no  connection  with  the  metacarpal,  for  in  them  there 
runs,  from  the  postaxial  border  of  the  4th  carpal  to  the  epiphysial 
cartilage  of  the  5th  metacarpal,  a  ligamentous  band  (*  figs.  5,  7,  and 
15).  This  structure  courses  ventrally  to  the  distal  face  of  the  sup- 
posed 5th  carpal  (k),  excluding  that  from  direct  connection  with  the 
adjacent  metacarpal. 

The  absolute  identity  of  this  band  with  the  ligament  in  the  hind 
foot,  admitted  by  all  to  represent  the  missing  tarsalia  4  (?  5),  is 
irrefutable ;  and,  if  argument  from  analogy  is  to  be  trusted,  this 
structure  mav  justly  be  looked  upon  as  a  5th  carpal.  If  so,  the 
older  determination  falls  to  the  ground,  and  the  element  k  can  no 
longer  be  regarded  as  distal.  We  are  in  a  position  to  substantiate 
this,  for  the  ligament  in  question  carries,  in  Xenophrys,  a  well- 
defined  nodule  of  hyaline  cartilage  which  ossifies  as  age  advances 
(5,  fig.  16).  This  ligament  is  early  differentiated,  and  comparison 
of  the  higher  forms  suggests  that  it  represents  something  which,  in 
them,  has  been  lost. 

We  trust  thus  to  have  shown  that  the  5th  carpal  is  practically 
absent  in  the  Anura  as  an  order,  but  that  a  vestige  of  it  exists  in  the 
adults  of  the  Ditcogtonida  and  PelobatidoB  (in  precisely  those  forms, 
that  is,  in  which  we  might  have  expected  to  find  it),  becoming 
ossified  and  attaining  its  most  full  deyelopment,  so  far  as  is  at  present 
known,  in  the  genus  Xenophrgs, 

c.  Carpale  1  and  Pollex, — ^The  pollex  is,  in  all  known  Anura, 
relatively  small  and  unimportant.  It  attains  its  maximum  length 
in  certain  American  Tree-Frogs  {ef.  Cope,  14,  and  Boulenger,  7,  pp* 
338,  339),  and  among  the  Cg9tignathid€e  (cf.  p.  1 70) ;  in  other 
forms,  again,  it  is  Tcry  short.  Born  says  of  it  in  Bomhinator  (6, 
p.  62),  *'einmal  fehlte  sie  ganz,  ein  andermal  waren  sogar  zwei 
Phalangen  vorhanden ;"  Oegenbaur  omits  it  in  his  well-known  figure 
of  Bufo  (18,  pi.  i.  fig.  1 1),  while  Brocchi  denies  its  existence  in 
Hemiphractua  (10,  p.  16).  We  strongly  doubt  the  assertion  of  the 
first-named  author,  and  we  can  onlv  attribute  it  to  the  fact  that  he 
relied  exdusiTcly  upon  microscopical  sections.  Small  the  pollex 
may  be,  but  absent  rarely,  so  far  as  our  experience  goes. 

In  all  but  some  few  forms  the  body  of  the  pollex  is  in  articulation 
with  a  proximal  cartilage, po  i.  (the  ''trapezium'*  of  Ecker,  17,  p.  53), 
of  somewhat  variable  character.  In  its  predominant  shape,  this 
element  may  be  fitly  compared  with  the  bowl  of  a  very  thick  spoon. 


\L. 


1888.]  THE  CARPUS  AND  TARSUS  OP  THE  ANURA.  155 

In  Pseudia  tadpole  and  Hyla  (figs.  26  &  20),  less  conspicuonsly  in 
Bmfo  and  others,  it  is  elongated  in  the  manner  of  a  finger-joint. 
With  the  exception  of  Dag^,  who  first  regarded  it  (16)  as  a  meta- 
carpal, all  investigators  have  looked  upon  it  as  the  carpal  of  the 
poliex.  Examination  of  its  detailed  relationships  and  consideration 
of  its  embnrological  condition  (Alytet,  fig.  9,  po.  i.)  leave  no  room  for 
doubting  the  accuracy  of  the  latter  determination. 

Assume  what  form  it  may,  the  poliex  usually  ossifies  more 
early  in  the  males  than  in  the  females.  In  the  Eanida,  for 
example,  it  remains  in  the  females  for  a  considerable  time  simple  and 
unossified  (woodcut,  fig.  B,  p.  174).  This  precocious  ossification  in 
the  male  sex  is  clearly  the  result  of  its  connection  with  the  well- 
known  **  thumb-pad/'  for  it  supports  that  more  or  less  extensively 
in  different  genera  and  species.  In  some  forms  there  is  a  great 
tendency  for  it  to  enter  into  direct  connection  with  the  2nd  meta- 
carpal, either  by  simple  apposition  or  by  fusion  with  the  warted 
crest  of  the  same.  In  the  male  Diseogloasus,  however,  the  reverse 
is  the  case,  for  it  there  appears  (fig.  6)  to  have  undergone  an  increase 
in  breadth  directly  proportionate  to  its  diminution  in  length.  Ex- 
amination of  the  living  animal  shows  that  this  change  is  an  ac- 
companiment of  one  undergone  by  the  "  thi^mb-pad  ;  "  for  that  is,  as 
it  were,  duplicated,  its  lesser  representative  being  alone  supported 
by  the  poliex. 

In  the  youngest  individuals  examined  by  us  (e.  g.  Ranida  and 
Afytes)  the  poliex  had  the  form  of  one  elongated  unsegmented 
cartilage.  It  ossifies  as  a  single  element  in  all  Hanida,  Bufonida, 
and  Discogloasida  which  we  have  manipulated.  On  the  other 
hand,  the  like  is  true  only  of  certain  genera  in  the  Cyatignathida^ 
Pelobaiida,  and  Hylida, 

In  all  forms  examined  by  us,  not  cited  above,  it  had  become 
more  or  less  thoroughly  segmented  into  two  or  three  pieces  (po.  ii.  to 
po.  iv.  of  figs.).  These,  in  some  of  the  Tree-Frogs  especially,  take 
on  the  characters  of  a  metacarpal  twice  as  long  as  broad  and  two 
short  phalanges.  In  them  and  certain  other  forms  it  undergoes  an 
elongation  at  the  same  time ;  in  yet  others  the  reverse  is  the  case. 
It  must  not,  however,  be  imagined  that  a  converse  line  of  modifi- 
cation is  here  set  up,  for  Leptodaciylus  (fig.  25^,  Pelodytea  (fig.  11), 
Ceratnphrya,  and  Callula  all  show  that,  while  shortened  up,  it  is  still 
segmented  into  distinct  joints ;  and  these,  moreover,  subsequently 
undergo  complete  and  independent  ossification. 

When  ossification  sets  in  without  previous  segmentation,  it  does 
not  spread  from  one  or  more  definite  centres,  but  it  is  diffuse  and 
irregular. 

In  the  males  of  Rhombophryne  (fig.  32)  and  Lymnodynastes  (fig. 
28)  the  poliex  is  quite  calcariform.  The  characters  of  the  rest  of 
the  member  are,  in  both  genera,  such  as  to  show,  beyond  doubt,  that 
we  have  here  to  deal  with  extremely  specialized  forms. 

d.  l7/iiffre(Pyr£niiMfa/tf).— Wiedersheim  has  shown  ^  that  in  Bona 

^  *  Anat  d.  Frosohee/  Abth.  ii.  p.  79. 
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esciiUnta  tli^  arteria  bracbialis  sends  up  a  branch,  which  perfo- 
rates llie  carpus  Tentro-dorsally,  for  distribution  to  the  integument 
atiU  parts  adjacent.  In  some  forms  (ex.  Discoglossus,  (igs.  5,  6,y*.t.) 
the  banes  ot'  the  proximal  row  become  definitely  notched  at  this 
point,  enclosing  that  which  we  would  term  ^  a  foramen  intercarpi 
for  passage  of  the  artery.  Born  has  demonstrated  the  same  fact  for 
certain  LacertJlia  (4,  pp.  2-3);  while  Wiedershiem  %  Baur  (1, 
pL  i,  Hg.  4),  and  others  have  done  so,  less  conspicuously,  for  the 
U  rod  eta.  Examination  of  the  several  descriptions  and  figures  shows 
that  the  perforation  invariably  takes  place  between  the  postaxial 
(uhiare)  and  tentral  (intermedium)  elements  of  the  proximal  series. 

In  certain  Urodeles  a  confluence  takes  place  between  these 
skeletal  units  ;  and  when  this  is  the  case  the  ulnare  and  intermedium 
are  invariably  those  which  fuse,  and  in  some  of  these  cases  the 
artery  in  question  perforates  the  confluent  mass.  Taking  this 
fact  into  consideration  it  is  clear  that  the  ulnare  is  the  only  element 
which,  nuder  all  circumstances,  can  lie  postaxially  to  the  blood- 
ve£i<eh  Seeing,  moreover,  that  the  artery  agrees  in  all  investigated 
cases  in  every  known  detail  of  distribution,  it  is  obvious  that,  in 
it,  we  bave  a  convenient  landmark  by  which  to  estimate  the  mor- 
photogical  value  of  the  proximal  carpals.  This  said,  further  argu- 
ments are  unnecessary  in  order  to  show  that  the  so  called "  pyramidale" 
of  Dug&s  and  Ecker  is  the  ulnare,  as  Oegenbaur  showed  and  as  all 
aubse(]uenl  writers  admit. 

e*  Luna  turn  (/.) — The  extraordinary  position  in  which  the  fore 
foot  of  many  living  Anura  is  carried  has  resulted  in  a  rotation 
of  the  parts  of  the  same  upon  the  coalesced  radius  and  ulna,  of  such 
a  nature  that  the  distal  extremity  of  the  ulna  comes  to  be  directed 
towards  the  palmar  surface  of  the  fore  foot  itself.  This  rotation  is 
most  marked  in  Dactylethra,  Hyla,  Pelobates,  Pseudis,  and  Rana; 
and  it  is  ins^tructive  to  find  that  the  tadpoles  of  these  genera  do  not 
cxiiibit  it .  The  distortion  resulting  from  it  is  such,  that  we  oflen 
found  it  impossible  (ex,  Pelobales,  fig.  18)  to  obtain  a  comprehensive 
view  of  the  carpus  without  first  disarticulating  the  radius.  The 
importfince  of  this  observation  is  by  no  means  slight,  for  there  can 
be  little  doubt  but  that  we  are  to  seek  the  clue  to  the  remarkable 
delineations  of  some  authors,  to  displacement  of  these  parts,  conse- 
quent upon  their  having  flattened  them  out. 

From  what  we  have  said  (supra)  concerning  the  course  of  the 
urieria  l^racAialis,  it  will  be  clear  that  the  lunatum  can  only  represent 
the  radial e  or  the  intermedium — one  or  both — of  the  less  modified 
forms*  Gegenbaur  was  unable  to  make  up  his  mind  (18,  p.  13)  as 
to  whether  ttiis  bone  represents  a  confluence  of  these  two  elements 
or  a  [>eraistent  radiale — the  intermedium  having  disappeared.  He 
further  suggested  the  possibility  that  the  last-named  may  have  been 
abjsorbed  by  the  radius  and  ulna  during  coalescence. 

Eorn  puts  forward,  in  his  latest  communication  (6,  p.  62),  the 
startling  supposition  that  the  lunatum  is  the  intermedium.    He  bases 

1  Uniformly  with  the/,  intertam  of  the  hind  foot  (p.  144). 
■  Morpb.  Jahrb.  toL  2.  (1876). 
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"vj^^nctioD  upon  appearances  presented  to  him  in  sections  of  two 
^^w^^'beinigen  Alyteslarven."  On  p.  158  will  be  found  a  full  state- 
^^L^  of  our  reasons  for  refusing  to  accept  the  main  observation  upon 
^v^i^  this  view  it  based ;  consideration  thereof  will  show  that  even 
^^^t  be  reliable,  there  are  still  insufficient  grounds  for  assuming 

w^i^o  that  the  lunatum  is  the  intermedium. 

^en,  to  the  above,  we  add  that  all  attempts  to  discover  at  any 
^tl|;e,  in  its  proper  place,  a  trace  of  a  third  proximal  carpal  element, 
hafe  failed  us,  there  is  nothing  left  us  but  to  record  our  belief  that 
the  lonatnm  represents  the  radiale  alone,  and  that  all  traces  of  the 
iotermedium  have  vanished  from  even  the  ontogenetic  record  {cf. 
hind  foot,  p.  145). 

f  Poitaxial  Centrale  (5th  carpal  of  earlier  observers.)  (k), — 
We  have  discussed  this  element  sufficiently  under  the  head  of 
"carpal  5  "  (p.  154)  to  render  further  details  needless.  It  is  present 
as  a  distinct  element  only  in  the  lower  families  ;  its  great  size  and 
comparative  uniformity  are  its  most  striking  features.  If  the  mor- 
phological value  claimed  by  us  (p.  154)  for  that  new  element  which 
we  interpret  as  the  5th  carpal  be  accepted,  this  one,  looked  at  from 
all  possible  standpoints,  can  only  represent  a  centrale.  We  propose 
therefore  to  term  it,  in  accordance  with  its  position,  the  postaxial 
centrale,  by  way  of  distinction  from  the  element  next  to  be  dealt 
with. 

g.  Naviculare  ("  scaphoide  "  of  Dugfes)  (n.). — ^This  element 
is  by  far  the  most  troublesome  in  the  whole  carpus,  if  not  in  carpus 
and  tarsus  taken  collectively.  It  may  fuse  with  others  in  a  manner 
to  be  described  later,  but  in  all  the  lower  representatives  of  the 
Order  it  is  permanently  distinct.  In  position  it  is  extremely  variable, 
except  for  the  faet  that  it  is  preaxial :  in  Leptodactylus  (fig.  25) 
and  Oeratophrys,  for  example,  it  lies  in  the  proximal  row  and  arti- 
culates directly  upon  the  ra!idius  ;  in  the  DiscoglossieUe  and  Aglosta, 
on  the  other  hand,  it  is  invariably  central,  being  disposed,  in  the 
former  family,  side  by  side  with  the  postaxial  centrale  (figs.  4,  5, 
and  7),  with  which  it  seems  to  vie  in  size. 

Bom  states  (6,  p.  62)  that  in  the  two  "  vierbeinigen  Aly teslarven  " 

previously  alluded  to  he  found  "inmitten  des  Carpus  ein  freies, 

^ohl  abgegrenztes  Knorpelchen  von  halbmondformiger  Gestalt;"  he 

f^gvds  this  as  the  centrale,  and  adds  "  bei  zwei  anderen  Carpen  war 

^^uelbe  mit  carpale  5  verwachsen  und  bildete  an  demselben  einen 

deutlich  abgesetzten,  zungenfdrmigen  Fortsatz  ?  "     He  relied,  as  we 

ha^e before  remarked,  upon  the  section-cutter's  method  alone,  and  con- 

ndering  that  he  makes  this  "  wichtige  Fund  "  the  basis  of  a  revolu- 

bontiy   redetermination    of   the   morphological    value   of  certain 

ieadiDg  constituents  of  the  carpus  (coming  to  regard  the  naviculare 

^  ^  displaced  radiale,  and  the  lunatum  as  the  intermedium),  he 

^°^^t,  in  justice  to  himself,  to  have  given  drawings  of  a  complete 

^^^^  of  sections,  in  place  of  the  solitary  and  somewhat  diagrammatic 

^"iP>^flrered(pl.  l.fig.  5). 

^J^*8fi8;ure  shows  that  ossification  of  the  metacarpals  had  set  in, 
1^)  vtOm  me  circumstances  of  the  case,  it  is  logical  to  expect  that,  if 

^^oc.  ZooL.  Soc— 1888,  No.  XII.  12 
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his  obsenration  be  reliable,  this  supposed  centrale  ought  to  be  forth- 
coming in  younger  specimens  as  a  distinct  element.  We  have 
examined  a  large  series  of  specimens,  many  of  which  were  much 
younger  than  any  which  passed  through  Born's  hands,  and  they 
showed  without  exception  that  the  position  of  his  '*  centrale  "  was 
occupied  by  the  preaxial  third  of  that  element  regarded  by  us  as  the 
postaxial  centrale  (X:,  fig.  9).  We  can  confidently  assert  that  in  no 
carpus  under  our  hands  does  this  show  a  trace  of  either  segmentation 
into  two,  chondrification  from  two  centres,  or  confluence  of  distinct 
dements  \ 

In  one  specimen  we  have  been  able  to  detect  a  linear  depression  on 
the  under  surface  of  the  cartilRge,  near  the  point  at  which  Bom's 
dismemberment  appears  to  have  occurred* ;  and  we  are  strongly  of 
opinion  that  this  groove  was  present  in  his  specimen,  and  that  the 
section  represented  ^  by  him  passed  through  it.  Indeed,  his  second 
assertion  above  cited  seems,  in  itself,  to  confirm  this  belief. 

In  the  adults  of  certain  forms  the  naviculare  may  lie,  as  already 
said,  more  or  less  completely  in  the  proximal  row,  preaxially  to  the 
lunatum  and  in  more  or  less  definite  articulation  with  the  radius 
{cf.  figs.  6,  18,  30).  In  others  it  may  be  as  fully  removed  from  the 
latter  (fi[<s.  1,  5,  7).  It  therefore  becomes  a  question  of  vital 
importance  as  to  which  of  these  two  conditions  is  the  more  primi- 
rive. 

In  examining  a  large  series  of  larvae  of  the  Edible  Frog,  measuring 
each  about  20  mm.  from  snout  to  vent,  we  were  not  a  little  surprised  to 
find  that  the  naviculare  varied  greatly  in  the  extent  to  which  it  thus 
embraces,  as  it  were,  the  lunatum.  In  the  adult  it  comes  to  lie  in 
the  proximal  row,  nearly  meeting  the  radius  (n,  woodcut  fig.  B, 
p.  174).  In  a  young  Bufo  of  about  20  mm.  it  was  already  in 
direct  apposition  with  this  bone.  In  Pipa  (Plate  VII.  fig.  1),  Xenopus 
(Plate  VII.  fig.  4),  and  most  Hylidcs  (Plate  VIII.  fig.  20)  it  is 
£itrictly  central ;  in  one  member  of  the  last-named  family  however 
(Nototrema)  it  shows  a  tendency  to  become  proximal  in  tlie  adult. 

In  the  adult  ot\Bom6tn(i^or  (Plate  VII.  fig.  7),  and  still  more  so  in 
that  of  DUcoglossuB  (fig.  6),  it  sends  up  a  spur  which  approaches 
but  does  not  nearly  reach  the  radius.  Appeal  to  development  shows 
(figs.  5  &  9)  that  this  spur  is  a  late  growth. 

The  condition  of  the  parts  in  the  Pelobatidm  is  deserving  of  special 
note.  It  will  be  seen  that  in  those  Anura  in  which  the  naviculare 
lA  most  central  in  position  the  distal  carpals  are  relatively  small  and 
reduced ;  in  Xenophrys  (fig.  14)  and  Pelobates  {^^,  18)  these  are,  on 
the  contrary,  larger  and  more  nearly  uniform  in  size  with  the  other 
elements  of  the  carpus,  so  much  so  in  the  latter  genus  that  the  carpus 
has  quite  a  Salamandriue  aspect.     Here  too  the  uai^iculare  is  proximal 

^  Ossification  of  this  element  invariably  proceeds  from  one  centre. 

*  This  becomes  still  more  marked  in  certain  forms  in  which  our  poetazial 
centrale  is  confluent  with  other  elements  (cf,  p.  1(W)). 

^  There  are  other  exceptional  peculiarities  about  this  carpus,  for  which  we 
find  no  parallel  in  our  own  specimens. 
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(not  stricilj  80  in  Pelobates),  and,  at  the  first  gknce,  we  appear  to  be 
dealing  with  the  least  modified  term  in  the  series ;  comparison  of 
which  with  the  opposite  one  (ex.  tig.  7)  would  appear  to  show  that 
the  naiiculare  was  primarily  proximal,  aud  that  its  central  position 
has  been  assumed  as  the  accompaniment  of  a  reduction  of  the  distal 
carpals. 

The  problem  is  a  very  perplexing  one.  If  we  admit  that  the 
Pelobatoid  fore  foot  is  the  more  primitive,  we  are  forced  to  the  con- 
closion  that  the  nariculare  belongs  to  the  proximal  series ;  if  we 
hold  the  Discoglossid  foot  to  be  the  more  ancestral,  we  imply  that 
the  suppression  of  the  carpalia  is  not  a  specialized  feature  \  In  all 
those  cases  in  which  we  have  obtained  sufficiently  young  larvae,  the 
DSTiculare  is  central  to  begin  with  aud  free  of  the  radius,  its  ascending 
process  being  of  secondary  origin  (cf.  Diacogloasus,  larva  and  adult, 
figs.  5  &  6).  We  regard  this  as  conclusive  evidence  that  the  navi- 
culare  does  not  belong  morphologically  to  the  proximal  series,  and 
hold  that  the  condition  of  the  Pelobatoid  limb  is  a  modified  one,  its 
naficulare  having  become  displaced,  in  all  likelihood  at  a  very  early 
stage.  Nor  must  the  possibility  be  overlooked  that,  in  those  forms 
in  which  the  naviculare  is  most  completely  in  articulation  with  the 
radius,  it  may  have  been  to  a  large  degree  displaced  as  the  direct 
i^ult  of  enlargement  of  the  second  metacarpal  {Leptodactylua^ 
fig.  25),  or  carried  up  with  the  enlarging  pollex  (Pelodytes,  fig.  11) 
(^/•p.  171).  These  are  our  reasons  for  regarding  the  naviculare 
M  a  central  element,  and  we  propose  to  term  it,  in  accordance  with 
Its  position,  the  preaxial  cent  rale. 

The  carpus  of  the  Anura  would  appear,  from  the  foregoing,  to 

possess  two  enormous  centralia.     Duplication  or  triplication  of  the 

wntrale  is  well  known  in  many  living  Urodeles.     Wiedersheim  ^  and 

Baur(l)have  paid  most  attention  to  this  question,  and  the  latter 

«M  adduced  weighty  arguments  (1,  pp.  68-^9)  in  support  of  the 

i^ew  that  such  duplication  is  purely  secondary.     The  existence  of 

hut  a  solitary  centrale  in  the  lowest  representatives  of  the  Class 

\^6fyaioma,  Baur,  p.  40),  the  great  variation  in  the  characters  and 

"fsunjed  relationships  of  the  superadded  one,  tTie  occasional  absence 

w  the  same  (Necturus,  Cryptobranchus,  and  others,  pp.  20-29),  all 

point  to  the  conclusion  that  in  this  duplication  we  have  to  deal  with 

^^me  specialization.    Turning  now  to  the  Anura,  we  make  bold 

assert  that  the  hind  foot  of  these  animals  is,  except  for  its  great 

/j^'gration  and  changes  incident  thereon,  if  anything,  less  consider- 

V  KKiodified  than  the  anterior  member.     What,  we  ask,  could  be 

0*"©  extraordinary  than  the  position  in  whicli  the  living  Xenopus 

'J^^    its  fore  foot?  and  may  not  the  appearance  of  the  second 

^trale    have  been  originally  associated  with  some  such  speciali- 

tion  ?      Taking  all  facts  into  consideration,  we  submit  that,  as  an 

^j^.*»  interesting  to  observe  here  that,  whereas  in  Alytes,  BomhincUor^ 


m  V    ****^^**«*.  the  ossification  of  the  nanoulare  precedes  tfiat  of  the  carpalia, 

»  «  ??^^«  cp.  4  is  the  first  to  ossify. 
%l     ^r  ^^>ep  die  Vermehrung  des  Os  centrale  im  Oarpus  und  Tarsus  des  Axolotls," 
»<>rpix.  Jahrb.  vol.  vi.  (1880)  pp.  581-583.    For  other  references  see  Baur. 
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Order,  the  Anura  would  appear  to  be  uniqae  among  all  living  animals 
in  that  they  possess,  without  exception,  a  double  centrale  carpi. 

h.  Compound  structures  resulting  from  the  fusion  of  two  or  more 
Carpal  elements, — Under  this  head  we  have  designated  certain  large 
bones,  met  with  only  in  the  adults  of  the  more  specialized  families 
and  in  some  few  isolated  genera. 

There  can  be  little  doubt  but  that  the  great  development  of  our 
postaxial  centrale  (k)  is  associated  with  the  peculiar  '^  tread "  of 
the  fore  foot  of  the  Anura  and  with  the  remarkable  distortion  which 
the  parts  of  this  limb  have  undergone.  In  the  compound 
structures  now  to  be  dealt  with,  this  postaxial  centrale  forms  as  it 
were  a  central  nucleus,  towards  which  one  or  more  adjacent  elements 
become  drawn  and  with  which  they  amalgamate.  The  fact  that 
the  resulting  compounds  may  occur  independently  in  different 
families  is  sufficient  to  show  that  they  are,  for  the  most  part,  of 
nought  but  physiological  significance. 

Capitatum. — We  suggest  this  term  ^  for  the  simplest  of  the  above- 
named  structures.  It  occurs  in  Pelodytes  (fig.  1 1 )  and  Pseudophryne 
(fig.  22)  (4  k),  being  formed,  as  shown,  by  the  confluence  of  the 
postaxial  centrale  and  the  4th  carpal. 

Capitato-hamatum, — This  term  was  applied  by  Ecker  (see  infra) 
to  a  large  bone  which,  in  the  Edible  Frog  (3.  4.  A;,  fig.  B,  woodcut^ 
\).  174),  carries  the  3rd,  4th,  and  5th  digits.  It  is  formed  by  the 
confluence  of  our  capitatum  with  the  third  carpal. 

We  have  observed  it  in  the  Bunida,  Dendrobatid€e,  Engystomatid^B^ 
Cystignathid€e^  Bufonida,  Hylida,  and  certain  others ;  it  is  not 
present  in  either  the  Discoglossidce,  Pelobatida,  or  Aglossa,  It  often 
sends  up,  especially  in  old  individuals,  a  process  along  the  outer 
face  of  the  ulna  (ex.  Leptodactylus,  fig.  25)  for  muscular  attachment. 
This  lobe  is  absent  in  the  tadpole,  and,  from  its  function,  it  need 
hardly  be  said  that  it  has  nothing  to  do  with  articulation  upon  the 
forearm  ^, 

There  sometimes  runs  along  the  under  surface  of  this  bone  a 
longitudinal  groove,  which  terminates  posteriorly,  in  a  line  with  tlie 
interspace^  between  metacarpals  3  and  4.  In  old  specimens  this 
becomes  converted  into  a  tubular  perforation,  which  will  admit  a 
bristle  and  transmits  the  ramus  lateralis  of  the  ulnar  nerve  ^. 

On  examination  of  the  adult  carpus,  doubts  might  be  reasonably 
entertained  as  to  whether  both  third  and  fourth  carpalia  were  incor- 
porated in  this  piece.  Apart,  however,  from  the  fact  that  in  the 
young  animal  their  boundary  lines  are  definable,  there  is  a  feature  of 
Bome  interest  in  its  mode  of  attachment.  In  Hyla  caruiea  (fig.  20) 
and  Nototrema  there  still  remains  that  ligament  which,  in  the 
simpler  forms,  passes  between  the  4th  carpal  and  the  head  of  the 
5th  metacarpal ;  true  to  its  relationships,  it  arises  on  a  level  with 
the  head  of  metacarpal  4  (cf.  Xenophrys,  fig.  14),  and  it  difl^ers  fronn 

*  Uniformly  with  Ecker'g  capitato-hamatum  (17,  p.  63). 

'  As  might  at  first  be  imagined,  from  Wiedersheim's  fig.  of iBvfo  (36,  pi.  211. 
fig.  177),  in  which  this  feature  is  grossly  exaggerated. 

•  Cf,  Ecker  and  Wiedersheim,  •  Anat.  d.  Frosches,'  part  ii.  p.  40  and  fig.  14. 
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5  j^  ^^  this  genus  only  in  that  it  holds  the  heads  of  metacp.  4  and 

j^Jpposition. 
the  );«^^^  mode  of  ossification  the  capitato-hamatum  is  Taiiable ;  in 
pol)5^og  it  ossifies  in  a  diffuse  manner,  similarly  to  the  unsegmented 
cen^J^  ^  in  some  CysUgnathidcB  ossification  proceeds  from  one  definite 

^  \^  ^ikombophryne  (fig.  32)  a  still  further  fusion  had  taken  place 

?^^  ^^  fore  feet  of  the  solitary  specimen  which  we  examined.     This 

t  V^^^^'  **  ^^  ^  ®^"'  ^^  *  coalescence  of  all  the  central  and  distal 

^  '^^^\i  ^**»  *^®  *^^  proximal  ones  alone  remaining  free.     It  will  be 

* '  ^K        "*  ^^  sequel  (p.  172)  that  we  have  observ^  in  Fhryniscus  an 

<s  ^^))ected  range  of  individual  variation  in  the  fusion  of  adjacent 

-^  '  elements,  and  we  accordingly  refrain  from  proposing  a  distinctive 

"^^  mane  for  this  bone  in  Rhombophryne,  one  individual  only  having 

been  at  our  disposal. 

^  Pottaxiale. — We  propose  to  institute  this  term  for  an  anomalous 

"^    I  compound  observed  only  in  Pipa  (fig.  l^  pk).     Its  ascending  pro- 

'T^'    I  cess  and  all  detailed  relationships  show  that  it  can  only  be  the  proauct 

'^  -^  of  a  fusion  between  the  postaxial  centrale  and  the  ulnare.     With 

respect  to  this  fusion  Pipa  stands  alone  among  all  known  Anura 

whose  feet  we  have  examined  *.     The  lunatum  (?  radiale)  (/.)  has 

midergone  reduction  consequent  upon  it,  but  we  do  not  know  sufficient 

of  the  habits  of  the  animal  to  hazard  a  guess  as  to  its  functional 

Bigmficance. 
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III.  SPECIAL  PART. 
A.  AGLOSSA. 

a.  PiPiDiE. 
Examined  : — 

^ipa  americana  :  large  c^  ;  feet  of  a  second  adult ;  a  young 
specimen  1 9  mm.  from  mouth  to  vent. 

Fore  Foot  (Plate  VII.  figs.  1  &  2). 

The  radius  and  ulna  are  fiat  with  knife-like  edges,  and  the  dis- 
powtion  of  these  bones  is  exceptional,  in  that,  unlike  what  is  seen  in 
nearly  ^u  other  Anura,  the  outer  edge  of  the  ulna  is  directed  dorsally. 
r*  ,^**?  X'esult  of  this,  the  radius  comes  to  lie  in  the  plane  of  the  ex- 
^  Th      ^««d»  ^l^ilo  the  ulna  lies  above  it. 

1   1^^  lixnb-skeleton  of  this  genus  was  first  described  and  figured 
'  J  Ji^y^ir  (9).    Later  C.  Mayer,  who  confirmed  Breyer's  observations, 

^  I  orkin^  ^28,  p.  533)  with  wet  specimens,  offered  certain  criticisms 

i^  I  ^"    ^he  observations  of  Meckel   (29)  and  showed  (p.  532),  with 

i  .  Ut  accuracy,  that  there  are  six  elements  in  the  carpus.     The 

-  '  rV,  ^^searches  of  A.  J.  C.  Mayer  and  others  have  added  but  little 

.    "'^  description.     Carpalia  3  and  4  are  perfectly  distinct,  and  it  is 
P^ssilile  to  examine  these  and  other  elements  without  being  struck 

ot  Mt^^'^  figurea  (6,  pi.  1.  fig.  5)  a  similar  but  incomplete  fusion  in  the  larra 
y^^^^     This  we  haTe  nerer  observed. 
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with  the  abseace  of  that  definiteness  of  articulation  between  them, 
met  with  ill  nearly  all  other  Anura.  Pipa  stands  alone,  as  before 
stated  (p.  161),  with  respect  to  the  fusion  of  the  postaxial  carpal 
elements  ;  the  resulting  bone  (pJc)  certainly  includes  the  postaxial 
cetitr&le  and  the  ulnare,  but  we  are  unable  to  say  whether  oar  5th 
curpaJe  h  or  is  not  embodied.  We  incline  to  the  belief  that  it  is 
not.  Comparison  of  the  young  and  adult  feet  (fig.  2,  A)  shows  that 
tht5  compciur^d  undergoes  a  shortening  up  during  development.  Its 
postaxinl  lobe  (*  of  fig.  1)  is  of  purely  physiological  significance  and 
late  in  oHf^in. 

Tent  rally  to  the  lunatum  there  is  present  a  large  lenticular  bone 
(indicated  by  a  dotted  line  in  fig.  1).  Baur  has  shown  that,  in  the 
Urodele  bind  foot,  an  element  of  the  tarsus  *  may  be  thus  visible 
only  on  one  surface,  and  hence  we  have  studied  with  care  the  rela- 
tionships of  this  element.  It  lies  wholly  out  of  the  plane  of  the  true 
carpal  elements  and  is  surrounded  by  tendinous  tissue,  while  it  is 
totally  ahscnt  in  the  young  specimen  at  our  disposal.  We  regard 
this  combination  of  characters  as  proof  that  it  is  a  sesamoid. 

The  eletnent  marked  po,  i.  is  somewhat  interesting.  In  the  adult 
it  is  lentietilar,  and  in  articulation  with  both  the  naviculare  (n)  and 
the  head  oF  the  2nd  metacarpal  (2').  It  might  therefore  appear, 
from  k»  relationships,  to  be  the  carpal  of  the  second  digit.  In  the 
young  epenmen,  however,  it  is  exceedingly  small  (fig.  2)  and  wholly 
destitute  nf  connection  with  the  metacarpal;  on  comparison  with 
Xertfjpitg  (tig.  4),  in  which  the  carpal  of  the  2nd  digit  is  distinct,  it 
U  cl^ar  tlint  it  can  only  represent  the  carpal  of  the  pollex  ^  carpal  2 
havin^^  in  all  probability,  become  confluent  with  the  naviculare. 
Kxami nation  of  the  young  specimen  (fig.  2)  renders  this  doubtful, 
fur  the  head  of  the  2nd  metacarpal  bears  an  enlargement,  such  as 
miglit  cont'civably  have  resulted  from  a  confluence  with  its  carpal. 
Upuu  tlm  point  we  have  been  unable  to  obtain  decisive  evidence. 

Hind  Foot. 

The  most  complete  observations  hitherto  made  upon  the  tarsus  of 
this  i^cnus  arc  those  of  Mayer  (28).  The  hind  foot  is,  like  its  fellow 
in  front,  very  anomalous.  The  astragalus  and  calcaneus  are  widely 
separated  imd  fused  at  their  ends,  leaving  an  elliptical  hole  in  the 
miiliUe  ;  the  compound  thus  arising  is  only  twice  as  long  as  broad. 
Tlic  outi-r  cilges  of  the  two  bones — «.  e.  the  preaxial  border  of  the 
n»!trngHluH  and  the  postaxial  one  of  the  calcaneus — are  ridged  in  such 
A  manner  tlmt  each  bone  is  T-shaped  in  transverse  section. 

TKe  4  lb  and  5th  metatarsals  articulate  directly  upon  the  epiphy- 
sial end  of  the  calcaneus,  while  the  remaining  three  are  as  it  were 
whul  imt  from  that  of  the  astragalus  by  thin  lamellse  of  bone.  These 
Inmellm  nrr  seen  to  be  continuations  of  two  out  of  three  bones  which 
lie  on  i\w  ventral  side  of  the  tarso-metatarsal  joint,  and  would  appear 

"  C<Mitml<>  2  of  Xrctiiritr'i  (1,  p.  2(>). 

*  Tlifi  ndiilt  limbe  at  our  disj^osal  were  skinned  before  they  reached  us,  bence 
ft^  iirw  titrnblo  to  nmke  any  detiuitc  statements  concerning  the  pollex  itaelf. 
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At  first  sight  to  be  sesamoids  (they  were  described  as  snob  bj  Mayer 
28).  T*he  postaxial  one  lies  altogether  free  of  the  tarsus,  and  it  is 
bejond  doubt,  as  Gegenbaur  has  asserted  (18,  p.  66),  a  sesamoid. 
The  lamina  of  bone  denTative  of  the  middle  one  has  all  the  relations 
of  a  reduced  cuboideum  of  such  an  animal  as  the  Frog ;  and  we  can 
onlj  interpret  the  bone  which  gives  origin  to  it  as  that  structure, 
tBrast  out  of  position  by  the  great  development  of  the  astralagus  and 
calcaneru,  probably  as  an  accompaniment  of  the  great  elongation  of 

the  metatarsals. 
The  tbird  or  preaxial  bone  of  the  above-named  series  is  clearly 

the  na^v-iculare.     Firstly,  it  gives  insertion  to  the  tendon  of  the  add. 

longiis   <ligiti  I.  muscle,  which  feature  we  have  shown  (p.  148)  to  be 

characteristic  of  that  element;  secondly,  it  carries  a  diminutive 

calcai-  of  two  short  but  ossified  segments. 
Ttae  3roung  specimen  examined  shows  no  trace  of  distinct  hallux- 

ttreal^    xxcT  have  we  been  able  to  obtain  any  clue  to  its  whereabouts. 

b,    DACTYLETHRIDiB. 

^^«^nained : — 

^enopus  leevis :  three  adults ;  young  tadpole. 
^enapus  calcaratus :  hind  half  of  a  late  tadpole. 

Fore  Foot  (Plate  VII.  fig.  4). 

I  '^is  carpus  presents  fewer  anomalies  than  that  of  Pipa.  The 
dnare  ^)  ig  quite  distinct  and  in  no  sort  of  fusion  with  the  post- 
anal centrale  {k).  Our  fifth  carpal  is  wanting,  but  those  of  the 
four  remaining  digits  are  large  and  distinct.  The  naviculare  (n),  is 
\  ^r^  ^^*"g^  *^  ^^^  ^^  ^^6  possession  of  a  preaxial  spur,  quite  unlike 
that  of  pipa. 

^*  in  Pipa,  the  metacarpals  are  greatly  elongated  ;  this  genus  is 
^^^ptional,  however,  in  the  great  expansion  of  the  head  of  the  4th 
one  ij^'^  gn(j  ^^  excavation  of  that  of  the  6th  for  the  reception  of  a 
*^*2^^  peg  of  the  postaxial  centrale  {k), 

*^^    lenticular  sesamoid  (indicated  in  a  dotted  line)  lies,  in  this 
g«nns,   Jn  ^he  Une  of  junction  between  the  radius  and  ulna,  instead  of 

"^S  preaxial  as  in  Pipa. 

Hind  Foot  (Plate  VII.  fig.  3). 

Plr^J^^    astragalus  and  calcaneus  are  much  more  normal  than  in 
gj^jl*»  their  extremities  are  very  broad  (fig.  3),  and  the  distal  epiphy- 

ri^^^rtilage  ossifies  from  three  independent  centres  (see  fig.  3). 
^v«  ^^re  overlies  the  head  of  the  second  metatarsal  a  small  bone  (1) 
yp^^*^  is  wedged  in  between  it  and  the  centrale  (naviculare  n)  ;  we 
(n^r^  this  as  the  tarsal  of  the  hallux^  for  reasons  already  given 
Yxtx  '^^)  i^  dealing  with  the  same  condition  in  Bufo  and  the  Tree- 
fafi«^*'       The  bone  marked  * '  we  accordingly  hold  to  represent  the 

r^l^  tarsalia  of  the  2nd  and  3rd  digits. 
/^»^  V^  metatarsals  are  much  elongated  and  the  head  of  the  third  one 
V    J  xa  exceptional  for  its  great  breadth ;  seeing  that  the  tarsals  are  com- 
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pkaUe  with  thtm  ^^  wM 
The  olcaf  oiamu  of  tfafre 

WltlCu  QUI  OCU  r  IC^U£Al  B 

B.  PHAKEBOGLOSSiL 

Eitioim^:— 

Fore  F&ot  (igs-  5,  6,  7.  9*. 

BomV  lat«9t  comTDQnkcftDOQ  npoti  tbe  fan  $oat  m  Afyies  (6) 
uroiiiii  U'  litil^^  .^bort  of  rerolDtioDiaiy  «MiM  fais  ^ednetiocts  be  sab- 
iUttimied.  We  hh\t  alrt*dr  follj  diacitfaKi  ikest  (p.  l^TX  g;!^""^ 
our  r(f&50fifl  Tkr  jreji^ccint;  thrm  in  /^«. 

Tlitf  ^LMiefHl  plan  of  the  carpus  in  tbese  three  genera  is  "^^^T  sami- 
Isr;  iij  fill,  tW  l^rue^t  tlrmMit  of  the  srfirs  is  <mr  pDst&rUl  centrmle 
(Ar;,  ahd  L(  ii  in  xia^  tLut  mfificatiOD  £rsl  covDnettces-  Gegenbmnr 
luui  ftluudy  calUd  iittentiofi  to  ibe  i^tt  ihrnt  in  H0oailii««/ar  it  is  **  nicht 
gar  ^dmiT  **  to  He  in  the  n&vicuUre(ii)  tbe  eeotrtle  of  the  Urodela ; 
WL'  buvL*  !ilrt-«(]y  given  our  reasons  for  n^&rdiii§  thb  element  as  a 

ijegcribatif  ^avB  that  in  iJom^in^r/^^r  (18»  p.  17)  ill  the  carpal 
dttnttiitH  are  eli^iiiTct  \  i^e,  howevL%  intefpret  the  5tli  carpale  of  all 
our  ijri^ilt^f'L'F^HufM  f%-%  a  pofiUjcial  reDtrmIe  ^|),  157).  Concerning  the 
n'j;tjui(iii(^  4;!ir|mliii  we  art^  at  vanauLty  wuh  Bom;  be  Bgares  an  indi- 
vitfiial  Ahjtfi  Ihtva  m  tubich  cnrpait!^  1  appears  to  have  fnsed,  while 
%u{\  ihriiUt^ihrfUitp  with  cp.  fi  (our  po^taiial  ivnirale) — tbb  we  have 
iRur  Hli^trvc-i]^  He  ivl^o  ^tatci^  thtit  in  Bombimator  a  similar  con- 
fltiM^r.i.'  tuav  occnr  Iretvirof^ij  carji^lin  2  ai)d  S  i^hilestlO  cartila^noas ; 
and  }r'  rerrtafks  ilmt  these  vnriations  **  aat  tine  Xeis^uugxum  CJeber- 
gang  in  dit*  inr  Hnntt^  Bufo  u.  «?.  i\  eharaeteristische  Carpiisfonn 
N'h]it'!*K(ii  lat^K-n/'  Wo  have  searcijeJ  most  earefuHy  for  traces  of 
any  hurh  fuKifiH,  with  t^e^alive  results ;  cnrpalm  I,  2^3,  and  4  being 
thrutj^hout  liihiidLt  in  all  our  ^prcinuns.  These  eleitients  remain  for  a 
lunr;  tiijii?  UHOiJ-ifit'd  in  AhfteJt  (fig.  9),  they  of^sify  m  order  1,  4,  3,  2  ; 
in  Uie  ill  tin  ol,  howivir,  h*  I  ween  the  ossification  of  our  postaxial 
cenualt.'  and  rheM-  ertipsilinj  the  navicuJfire,  ulnare^  and  lonatum 
0!^Hify  til  tlie  nrdtr  nnnjed,  Tlie  following  is  the  formula  for  the 
wliole  herie*  ;— 

/i.  n.p.L     1,  4,  3»2. 

The  oarpnl  of  the  fnh  di^it  is  represented  in  all  three  genera  by 
the  Itf^anieiiloris  hinid  jkrevioiisly  df?crihed  (|i.  154)  ;  m  Alytes  this 
citrrti  5  a  tolertdily  inrtrc  tarlilftginoua  nodule,  whieh  we  regard  as  the 
ve^tii^e  of  the  5th  earpale  of  the  Urodela, 
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Aooording  to  Born  (6,  p.  62)  the  rudimentary  poUez  may,  in  Bam' 
5tM/or,  either  bear  two  phalanges  or  be  wholly  absent.  In  all  our 
specimens  we  find  that  it  bears  two  segments  (po.  ii.  &  iii.),  irrespec- 
tive  of  its  carpal  (po.  i.).  In  Diseoglossua  and  Alytes  there  is  but 
one  segment  other  than  the  carpal  present ;  in  the  male  Diseoglossus 
this  becomes  fully  ossified  and  expanded. 

Daring  ossification  of  the  leading  elements  in  Diseoglossus,  a  cen- 
tral deposit  takes  place  in  each  (/.  n.  fig.  5) ;  soon,  however,  a  differ- 
entiation of  the  ossific  centre  into  a  superficial  spongy  annulus  and 
a  central  denser  core  takes  place  (pk,  fig.  5),  leading  up  to  the 
curioos  condition  of  the  adult  bones  (fig.  6)  already  noted  (p.  143). 

Hind  Foot  (figs.  8  &  10). 

Gegenbaur  was  in  error  in  asserting  (18,  p.  60)  that  in  Bombinaior 
the  separation  between  the  astragalus  and  calcaneus  is  complete. 
In  even  the  youngest  larva  examined  by  us  these  two  elements  had 
already  become  coofluent,  bearing  a  common  expanded  epiphysial 
cartilage. 

Born  claims  for  the  same  genus  (6)  a  range  of  individual  variations 
in  the  tarsalia  far  exceeding  anything  which  we  have  observed.  In 
all  our  specimens  the  tarsalia  of  digits  1 ,  2,  &  3  are  distinct,  that  of 
the  third  being  invariably  the  largest.  Tarsalia  4  &  5  are  represented 
by  a  ligament,  which  in  Alytea  alone  carries  a  nodule  of  hyaline 
cartilage  (p.  145). 

The  naviculare  (centrale,  n')  is,  in  all,  large,  and  so  placed  as  to 
separate  the  hallux-tarsal  (1)  from  the  astragalus,  the  epiphysial 
end  of  which  is  excavated  so  receive  it.  This  element  is  always  the 
first  to  ossify,  the  calcar  follows,  tarsalia  1,  2,  3  remaining  for  a  con- 
siderable time  unossified. 

The  calcar  never  consists  of  more  than  two  segments,  and  is  in  all 
small.  Born,  in  opposition  to  Leydig,  regards  the  solitary  piece 
present  in  Alytea  (fig.  10,  ph.  i.)  as  the  metatarsal  (our  tarsal)  +  the 
phalanx  of  the  sixth  toe.  We  have  been  unable  to  detect  the  pre- 
tence, at  any  stage,  of  a  second  segment ;  we  hold,  therefore,  that  the 
element  in  question  is  really  the  hallux-tarsal. 

L  Pelobatioa. 

Examined : — 

Xenophrys  monticola:  3  specimens  measuring  respectively 

70,  40,  and  26  mm. 
Pelodytes  punctatua :  3  adults  and  a  tadpole. 
Pdobateafuscusi  an  adult  d  and  one  very  young  specimen. 

Fore  Foot  (figs.  11,  14,  15,  16,  18). 

That  which  most  characterizes  the  carpus  in  this  family  is  the 
relatively  large  size  of  the  four  carpalia  (c/.  p.  158).  The  5th 
?'P*1  18  represented  in  a  ligament,  the  detailed  relationships  of  which 
J«ve  been  already  described  (p.  154).  This,  as  will  be  seen  in 
H'  15^  becomes  suddenly  constricted  at  its  point  of  insertion  into 
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the  head  of  the  outermost  metacarpal,  especially  iti  Xent^kn 
the  atlult  of  which  it  carries  a  dietinet  booy  element  (5,  fig^ 
rt-gardrd  by  us  as  b  5th  carpal  (p.  (54).     It  is  wcrthr  of  re 
that   in   its   mode  of  ossification  this  elemeut  conforms  in 
detail  to  that  observed  for  the  other  cap  alia. 

Bora  aaaerts  ihat  he  found  (G,  p,  63)  m  a  Pelobaleg  la: 
centrale  cnrpij  identical  with  that  figured  by  him  m  the  you 
Allies;  and  he  expreasi'^  his  doiihts  ns  to  whetKer  the  same  d< 
does  not  regularly  fuse  with  the  5th  f?ftrpaI(o«r  post &xial  centra 
In  the  adults  of  both  genera*  It  must  sufBce  to  point  out  thi 
have  not  here  observed  the  presence  of  that  cartilage  wbich  he 
the  cent  rale  1  and  the  statements  already  made  by  us  for  jt 
(p*  ITjH)  apply  equally  to  tin;*  jy^enus. 

This  preaxial  centrale  (navicuiare,  n)  may  or  may  not  reac 
radiu*  hi  individuals  of  a  species.  In  the  PelobateA  figured  {fij 
it  1b  represented  as  nearly  touching  that  bonci  but  in  the 
carpus  it  did  not  extend  more  thau  halfway  towards  k.  We 
already  stated  (p.  159)  onr  reasons  for  regarding  this  asce 
lobe  of  the  naviculare  as  purely  secondary. 

Extremes  of  modification  of  the  poUex  are  met  with  with! 
limits  of  this  small  family,  la  Pehltatt^  and  Xe^ophr^s  it  coi 
excluding  its  carpal  (po^  i.),  of  a  small  styliform  structure  wh 
quite  un segmented ;  in  Ptlodiftes^  on  the  other  hand,  it  is  very 
and  awolleu  {fig.  1 1,  jjo.  i.-iii.)  and  definitely  segmented.  In  all 
genera  the  rotation  of  tije  hand  upon  the  fused  radins  and  u 
Tcry  marked  :  and  in  Pthd^im  tins  reaches  its  maximum,  h 
gone  on  through  more  than  a  right  angle  (tig.  11).  Comp4 
with  the  other  two  genera  suggests  that  the  great  develop  mi 
the  pollex  may  be  in  some  way  associated  with  this  distortion 
we  are  inclined  to  ascribe  to  the  same  cause  a  distinct  ossificat 
the  distal  extremity  of  the  uJna  here  met  with  (*  of  fig,  11)  ** 

In  Pehdi/tes  the  carpus  is  exceptional  among  those  of  this  h 
owing  to  the  fusion  of  the  post  axial  ccntrale  and  tburth  car 
form  one  honCj  the  capitatnro  (4.  kj  fig*  U )« 


Bind  Foot  {i&^s.  12,  13,  17). 

It  is  interesting,  in  the  light  of  the  facts  conceniing  the  fore 
to  note  tiiat  the  extremes  of  modificatiou  undergone  by  the  aatri 
and  calcaneus  in  the  An  urn  are  exemplified  in  this  family. 
Peioflrftes  (fig.  ^2)  they  are  conBuent  for  their  wbole  lengths, 
elongated  and  slender  in  the  middle  j  in  Pelobatea  they  &ve  re  la 
shorter  than  in  any  Frog  which  1ms  come  under  our  notice, 
phrt/i(y,  m  respect  to  n'lalive  length,  intermediate  between  the 

The  ealear  (prc-hflllu\)  attains,  as  h  well  known,  its  max 
development  in  tlii§  fttmdy.     Kosenliof  first  described  and   fi 

^  Tlrin  m  iiol  r<*c+'t¥ttl  bj  tlip  iilnnrc,  an  migbt  nppewr  on  eiaminal 
th*^  figim/ ;  il  hi%  JTi  hfu,  \ en trfiUy  to  the  line  t>f  iaiicti<»n  betwiswa  thti 
txnd  thr  lutidifuai*  h  bmits  nwiiy  with  gretit  re»airie«ie',  mt  much  «>  tl 
originjdly  imagined  if  in  be  tv  distinct  dement 
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Its  skeleton  (32),  and  Gegenbanr,  Born,  and  Bajer  (2)  haTO  more 

TecerMt\y  redescnhed  it.     Bom  states  that  in  the  larva  oi Pelohatea 

it  j^ossesses  two  phalanges  (6,  p.  59) — that  is  to  say,  there  was 

ong^n^llj  a  second  segment  added  to  that  which  we  regard  as  its 

met  ^m.T8al.     While  we  have  not  seen  this  ourselves  we  are  able  to 

reco'r€^    the  presence  of  such  a  phalanx  in  Pelodytes  {ph.  iii.  fig.  13), 

/ittacrlim^d  at  right  angles  to  the  metatarsal  (p,h.  ii.).     In  Xenophrys 

the        ip^ve-hallux  is   relatively   small,  consisting   of  a   single    piece 

(%-      J.  Zf^  p.h)  which  ossifies  late. 

X^t»  ^  calcar  of  Pelobates  is  set  on  at  right  angles  to  the  plane  of 

the       :€^<>ot,  and,  in  dbplacing  it  for  examination  side  by  side  with 

adj»«.c5^nt  parts,  most  observers  have  hitherto  dislodged  tarsalia  1  and 

2  f«"«>Mra  their  natural  connexions.     Born  first  described  the  hallux- 

tars^X     in  this  animal  (3,  p.  446) ;  and  we  have  already  shown  (p.  148) 

tb&^       mts  relationships  to  the  basal  segments  of  the  pre-hallux  in 

Vetoc^^tes  necessitate  a  revival  of  the  older  view   concerning  the 

moirp»l-iology  of  the  naviculare.     In  Xenophrys  the  hallux-tarsal  is 

very     Ifirge  and  lozenge-shaped,  being  wedged  in  (fig.  17»  i)  between 

the    taeads  of  the  1st  and  2nd  metatarsals. 

"^Vith  respect  to  the  remaining  tarsalia  we  find,  in  this  family,  as 
^it-Xx  ^lie  carpalia,  an  inconstancy.  While  in  Pelodytes  and  Pelobates 
tarsa^lia  2  and  3  are  quite  distinct,  in  Xenophrys  (fig.  17,  ^ ')  they 
unite  t^oform  the  "cuboideum  "  so  well  known  in  the  Common  Frog. 
In  3'oung  specimens  this  bone  is  in  articulation  with  the  outer  half 
of  t,\\e  head  of  metatarsal  2,  but  in  the  adult  it  becomes  shortened 
'^P^'^  «  manmer  suggestive  o(  ffyla  (p.  146  &  fig.  19). 

Tile  ligamentous  representative  of  the  4th  and  5th  tarsals  is  well 
"larked  in  all  three  genera.     We  are  unable  to  reconcile  the  descrip- 
•^K    '^^^  figures  of  this  and  the  third  tarsal  given  by  Bayer  (2), 
eitlier  \nrith  each  other  or  with  the  feet  at  our  disposal. 


c.  Hylid^. 
-^^amined:— 

-fty/a  peronii  ;  H.  freycineti ;  H.  lichenata  ;  2  H,  ewingii ; 

5  H,  ccerulea ;  H,  albopunctata ;  5  H,  arborea,  tadpoles. 
^otoirema  marsupiatum, 
^hyllomedusa  hypochondrialis :  small  specimen. 
JPhyllomedusa  dacnicolor :  large  specimen. 

Fore  Foot  (fig.  20). 

.V  ^  characters  of  both  fore  and  hind  feet  are  very  constant 
*^!^SVkout  this  family.  The  rotation  of  the  fore  foot  upon  the 
.  **^dius  and  ulna  is,  in  all,  very  marked.  The  naviculare  is 
,  ^^t  in  position  in  all  but  Phyllomedusa  and  Nototrema,  in  which 
^  ^^*iera  it  sends  up  a  radial  spur  which  we  have  shown  to  be 
•^S^^^ry  (p.  159). 

**^   carpalia  3  and  4  have  coalesced  with  the  postaxinl  centrale  to 
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form  aaLpitato-bam&tum  as  in  the  commoii  FfOf;  (S,  4j  k^  fig.  20).  i 
which  digits  3t  4t  and  5  articulate.  This  familj  h  luiiqae  m  raa 
to  the  retention}  stibs^tient  to  the  incorfionition  of  the  4th  ca 
in  thb  hone,  of  that  ligament  (*  fig.  20)  whicli,  in  the  simpfe  fof 
representa  the  /ith  carpal  (ef.  p,  160).  In  Xenaphrif*  (figj.  15)  it 
be  seen  that  the  fourth  carpal  is  wedge-shaped  pagtero-exteroi 
extending  over  the  inner  half  of  the  head  of  the  fourth  metacar 
it  is  frorn  thi§  point  thnt  the  ligntnent  in  question  arises  in  both  X 
phrys  and  Hijla^  and  we  hold  ibis  ai  proof  conclusive  that  the 
carpal  b»  in  the  Ifltter,  represented  in  the  maDuer  described. 

Csrpalta  1  and  2  are  both  distinct,  the  carpal  of  the  poll  ex  b 
elongated  and  slightly  constricted  in  the  middle  {po.  u  fig.  2\}y* 

The  pqllex  itself  vsries  iu  degree  of  develop  meat  ;  its  t 
graphical  vahie  has  been  discussed  by  Cope  and  others  (14,  p.  2 
Structurally  it  consists  essentially  of  one  piece  (excluding  its  efti 
which  may  show  traces  of  difierentiatiou  or  constriction  int«i 
segmeuts  (/?o*  ii.»  fig*  *20).  In  the  American  Tree- Frogs  with  ' 
temal  pollex  "  {/f^//a  albopunctata)  the  parts  differ  only  in  b 
Tery  broad* 

Hind  Foot  (figs.  19,  21). 

As    previonaly  pointed  out  <p-  146),   exatninfttion  of  the  i 

tarsus  (fig.  19)  would  lead  to  the  supposition  that  the  tarsal  oi 
hallux  is  absent,  a  ad  that  the  two  bon^a  which  are  nearest  relati 
the  heads  of  the  melntarsalia  2  and  *3  reftresent  their  tarsals  a 
In  fact  Gegeubaur  (18^  pi.  G.  fig.  9)  was  led  into  this  belief,  C 
pariaon  of  the  larva  shows  that  tliis  is  not  the  case,  but  thai 
outer  of  the  two  elements,  when  it  first  appears,  has  all  the  charfti 
and  reiatiouships  of  the  **  cuboideum  "  ^  previously  described  it; 
PttlohatidtB,  This  bone  is  present  in  all  the  ff^lid^  which  we 
cxaruined,  and  it  U  characteristic  of  tlds  and  all  the  succee 
faiJiiiif  9. 

ThcjiHtrngnlus  and  calcaneus  are  greatly  elongated  (e/l  Hofm 
21,  pL  14,  tig.  iO)  in  all,  and  their  epiphysial  cartilage  is  gene 
enlarged  for  special  aniculation  of  the  4th  metatarsal  (cf.  fig. 
as  the  result  of  this,  these  hones  come  to  be  inclined  at  a  considei 
an^lo  to  the  metatarsals. 

The  central  portion  of  the  epiphysis  is  ossified  near  the  astray 
border  (Ug.  ID)  at  the  point  of  attachment  of  a  powerful  iigan 
wliict^  is  inserted  at  its  outer  end  into  the  wall  of  the  articular 
sulc  and  carries  at  its  point  of  insertion  a  cartilagiuous  nodule, 
old  *ipcciuiens  this  may  become  ossified,  and  we  believej 
reasons  previously  given  (p.  140)j  that  it  is  an  adaptive  structu 
no  morphological  iuiportanee,  having  nothing  whatever  to  do 
the  missing  M\  tarsal.     There  is  no  trace  of  it  in  the  tadpole. 

The  navictdare  is  present  as  a  distinct  element  iu  all  (n\  figi. 
[9  ti)t  lying  in  a  line  with  the  prc-bHllux  tarsal  {ph,  i.), 
J'Afflioniedusa  il:  is  unusually  small,  being  barely  larger  than 
tarsat  of  the  hallux, 

'  e/.  p,  14G. 
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X*ii.e  pre-hallux  is  present  in  all  specimens  examined  by  us  ',  and 
it  consists  in  thera  of  four  segments — a  proximal  larger  one  or 
tarsal  (^ph.  i.),  a  smaller  metatarsal,  and  two  diminutive  phalanges  \ 
The  irecral  process  of  the  second  or  metatarsal  segment  (*  of  fig.  19) 
isal>secit  in  Phyllomedusa  (fig.  19a).  In  an  old  specimen  of  Hyla 
Uck^wm4xtay  on  the  other  hand,  it  was  completely  segmented  ofP  on 
eitber  side,  forming  (woodcut,  fig.  A,  p.  151)  the  largest  of  a  series 
of  1:1  od  ules  which  fringed  the  free  border  of  the  pre- hallux  fold. 
^^   Lft«i.^e  already  discussed  the  probable  significance  of  these. 

d,   BUFONIDiE. 

E^^^nnined : — 

Bufo  vulgaris, 

Bufo  viridis :  large  specimen. 
Bufo  calamita :  8  young. 
Bufo  variegatus :  young. 
8  Pseudophryne  bibronii. 

Fore  Foot  (fig.  22). 
'J^lie  limb-skeleton  of  Bufo  has  been  described  by  various  autbors ; 
it  wns  £fg^  figured  by  Brandt  and  Ratzeburg  (8),  and  subsequently 
°y  ^4^ayer  (27).  Gegenbaur,  Owen,  Born,  and  Wiedersheim  bave  in 
turrx  dealt  with  this  skeleton,  and  upon  some  of  their  observations 
^®^«tve  already  commented. 

^^^Zidophryne  (fig.  22)  is  exceptional  among  the  members  of  this 

ranriily  in  the  characters  of  its  carpus  :  in  Bufo  the  naviculare  (n) 

articiil^tes  directly  with  the  radius,  and  lies  in  the  proximal  row, 

4  u^    it  is  comparatively  small  and  central :  in  Bu/o  the  3rd  and 

4itx  oa.rpalia  and  our  postaxial  centrale  coalesce  to  form  a  capitato- 

Jl^'^^^tnm,  as  in  the  Common    Frog.     In  Pseudophryne  there  are 

K  ^^  oarpals  lying  to  the  inner  side  of  the  large  capitatum  (4  A), 

f  ??^^  it  follows  that  cp.  3  is  distinct  as  in  Pelodyies.     The  carpus 

^^  ^^^e^idophryne  approximates  more  nearly  towards  that  of  Pelodytes 

n^^      «ny   other  genus  yet   examined;    and  considering  that  the 

^'^^'^^^idce  are,  with  respect  to  the  confluence  of  their  distal  and 

PJ^^^^^Xial  central  elements,  a  stage  in  advance  of  the  Pelobatida, 

^^^*^^€>phryne  is  to  them  what  Pelobates  is  to  the  latter. 

Hind  Foot  (fig.  23). 
i.  ^^^  can  confirm  Bom's  statements  concerning  the  tarsalia  in  this 
/^*^^ly  (3,  p.  443)  regarding  the  homology  of  the  element  marked 
)ri^^^  with  the  tarsalia  of  the  second  and  third  digits,  and  we  find 
^  ixi  old  specimens  this  may  become  shortened-up  in  a  manner 
,  ^^^^tive  of  the  Tree-Frogs.  We  have  nothing  to  add  to  what  we 
oer*^-  «Uready  stated  in  confirmation  of  Gegenbaur's  observations  con- 

^^^^•^8  the  ligamentous  4th  tarsal  (cf.  p.  145). 
T>.  \^^i^^^^  states  that  he  was  unable  to  find  its  cartilages  in  H,  arbo^ea  (25, 

^  ^  ^0:rn  has  described  and  figured  the  details  of  ossification  of  these,  subsequent 
^^^on,  in  a  very  old  specimen  of  H,  arborea  (6,  pL  1.  figs.  1  and  2). 
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Born  records  (6,  p*  55)  individual  varlntiona  in  the  con^titu 
of  the  pre-balSux ;  we  agree  with  him  only  ao  far  as  conctfrna 
pr(?§cnce  of  three  segments  irrespective  of  our  tarsft!  ont{ef.  p<  l^i 
Tbo  termmal  one  of  theic  is  never  recognizable  in  the  adult  (Eg..  \ 
And  we  have  failed  to  find  it  in  Fseudaphryne. 

e.  Cystignathid^k, 
Eicamlned : — 

5  IJmnoiit^nmffiM  tasmaniensis ;   L*  ciorsQih, 

Li*ptodac (^ fus  penindae Ujtua  \    NO  m to, 
L**plodncipius  aUiiliihrtni   23  mm* 
CWatophnf^  ornaia  :    140  mm* 
Ctratophrtjs  amtnmna* 
ChiroUptes  QustraiiB^ 
CHnia  varia* 

3  Psetidk  paradora,  tad  pot  ei. 
2  Ilt/fodes  martlnicenms. 

Tel  ma  ioh  ins  jeh  kii^  t  aU  j)  ole  * 
Falutlivoh  bil/ronii. 

4  Heltioportts  ulbopunchUus. 

Fare  Foot  (figs.  25,  2G,  and  28). 

Gegenbaur  (IW)  and  nofmfli\n  (21)  have  alluded  casujiily  to 
limb- skeleton  of  cuie  or  two  genera  of  this  family;  but  then 
complete  account  yet  published  \$  that  of  Mayer  (27). 

The  skeleton  of  the  fore  foot  resemhlea.  in  its  general  aspect,  t 
of  the  Fro^  ;  and  in  a  fanuly  where  three  of  the  eight  carpal  eleni( 
are  invariably  fu&ed  together  (eapiiato-hamatuni,  3,  4  A)  then 
little  room  for  modi  iicatiou  of  any  morphological  iujportance,  ' 
carpus  of  Limnodt/nnMtea  {fv^.  2H)  may  be  conveniently  tak«n  i 
type  of  the  whole  family.  The  naviculare  (n)  lies  well  towards 
radios'^  bdng  prolonged  forwards  into  a  thin  eJge,  The  po 
carpal  i&  free  and  little  modified,  carrying  the  poll  ex  (pa,  ii,)«  1 
coiisiiits  ot  a  single  element  which  i*,  in  the  male,  shovel-shaped 
beset  by  a  horny  investment,  mucli  in  the  manner  of  the  calcai 
Felabateg  or  ileleioporus. 

The  fullowing  are  the  more  important  departurea  from  the  ab 
that  we  have  observed  in  the  genera  recorded :  — 

PteudiM  (lig,  2lj),' — The  second  digit  is  remarkable  for  iti  slem 
tiess,  while  it  is  closely  related  to  the  pollex,  and,  wiih  it,  oppoaa 
This  change  is  accompanied  by  a  corresponding  increase  in  call 
of  tite  head  of  the  3rd  metacrtrpal  (3').  The  carpal  of  the  poUe 
greatly  elongated,  in  excess  even  of  that  which  is  seen  in  the  H^li 

Veratophrys. — The  navicnlare  here  lies  in  the  proximal  row, 
offers  a  broad  surface  for  articnlation  with  the  radius.     The  cm 
of  the  poiles  is  stouter  than  that  of  the  second  digit,  and  it  bi 
two  short,  but  well-defined  and  fully  0'^sitied,  segments  ^ 

Leplotlaci^lua, — The  naviculare  is  here  in   full  articulation  i 

^  ThU  is  also  the  ctiae  in  Paludkola, 
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the  radius  (fig.  25).     The  pollex  consists  of  two  short  segments, 

home    upon  an  equally  insigoificant  carpal  (po.  i.-iii.),  the  whole 

standing;  out  at  a  right  angle  to  the  long  axis  of  the  fore  foot.     In 

the  male  the  head  of  the  second  metacarpal  is,  as  Mayer  has  shown 

(i?7) ,   immensely  enlarged  for  support  of  the  horny  clasper  (**  fig.  25). 

It  iwould  appear,  at  first  sight,  that  the  displacement  of  the  navi- 

culure  might  have  been  the  direct  outcome  of  this  enlargement ;  but 

i^so.    zt^e  reduction  of  the  2nd  carpal  to  the  condition  of  an  abso- 

loteljr  ix:i  significant  nodule  (2)  becomes  unintelligible,  for  it  certainly 

woalci   appear  that  that  must  have  resulted  from  the  same  cause.    We 

find,   irft    the  young  specimen  at  our  disposal,  that  this  is  really  the 

c*8^    for  in  the  absence  of  the  clasper  the  2nd  metacarpal  is  relatively 

^^'g^*"-        It  is  interesting  to  note  further,  that  while,  in  this  specimen, 

the  c&a.^v^iculare  does  not  quite  reach  the  radius,  the  pollex  is  propor- 

toonat^l^  much  stouter  tnan  in  the  adult.     On  consideration  of  these 

f«cta   ymre  incline  to  the  belief  that  the  displacement  of  the  naviculare 

was    originally  associated  with  the  enlargement  of  the  pollex,  in  a 

manoer  similar  to  what  is  seen  in  Felodytea  (fig.  1 1),  and  that  with 

tne  I'eduction  of  the  pollex  its  connection  with  the  radius  became 

lost,  only  to  be  resumed  again  on  the  great  enlargement  of  the  2nd 

metacarpal. 

^^    tbe  male  of  Limnodynaatea  the  preaxial  border  of  the  second 
j^fta.carpal  bears  an  irregular  bony  crest,  like  that  of  the  Common 
'^8-       We  find,  however,  that  the  pollex  never  here  fuses  with  this, 
**  *t  may  do  in  the  last-named  genus. 

Hind  Foot  (figs.  24,  27,  and  29). 

'*^**e  typical  condition  of  the  Cystignathid  hind  foot  is  exemplified 

,     ^U^tignathus  and  Limnodi/naates  (fig.  29),   and,  as   the  figure 

<nvs,  it  is,  in  general,  Frog-like — i.e.  tarsalia  2  and  3  are  fused 

sh       '^'^  *  single  cuboideum  (*  '*).     In  Leptodactylus  this  splint  is 

^**tened  up,  so  that  the  hallux-tarsal  nearly  equals  it  in  size. 
^ 'j^  Oerataphrys  the  hallux-tarsal  is  absent,   having  either  fused 
f    ^^^®  naviculare  or  disappeared,  as  believed  by  Born  (3,  p.  441) 

^^  *  *?^  calcar  is,  like  the  pollex,  subject  to  no  inconsiderable  variation, 

^.  '^^ht  indeed  be  expected  of  a  family  whose  members  lead  such 

Jy^^'se  modes  of  life.     In  Ceratophrys  (fig.  24),  Cystignathus,  And 

^^*^ociynastes  (fig.  29),  we  have  only  been  able  to  recognize  two 

rS^ents,  the  basal  one  of  which  represents  the  tarsal  (ph,  i.),  while 

'^^f^todactylus  the  full  complement  of  four  pieces  is  reached. 

^^^^  (fig-  27)  bridges  over  the  interval    between  these   two 

ji .  *^^^ions,  in  that  a  small  first  phalanx  is  present  (p.A.  iii.).     In 

L^^oimal  the  middle  or  metatarsal  segment  greatly  exceeds  the 

l^^^  ^ne  in  length,  and  its  proximal  outer  border  is  enlarged ;    in 

^}u^^^^yTML9te8  this  enlargement  becomes  more  obvious,  leading  up  to 

th^  ^^^idition  seen  in  Ceratophrys  omata  (fig.  24),  where  it  assumes 

^"^^  form  of  a  retral  spur^. 

Ihis  is  very  feeble  in  a  smaller  specimen  of  C.  amencana  examined. 
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Is  ChtmlffiiBt  ^r  pmrsml  ag^ttjen  b  ^r  fa*  the  stioiigcr ; 
^Sr  ^  B^vyum  itsit  mxrxA  obt  b  iiliMit  and  fordblj  mninds 

ISftw  ixt^ : — 

'Rlumoierwm  dmntudm 

PkrymUrmM  Unris,  wmriamg,  aod  cy«e»^cr,  sereial. 

BrmekiicepkmlmM  epki^mmu 

CuOmla  pittn  ;  C.  bcltmim. 

Mierokyla,  ?  sp^  2. 

Rhamhophryme  tettmio. 

Fart  Foal  (figs.  30,  32). 

The  carpns  in  this  fiunilj  stands  boldly  oat  from  that  of  all  other 
Kui\T%  with  respect  to  the  extraordinary  tendency  towards  fusion 
of  more  or  fewer  of  its  elements  with  each  other  or  the  adjacent 
metacarpals. 

Hie  naricnlare  shows  a  tendency  to  become  proximal  in  all ;  in 
Phr^nUcuM  (fig.  30)  its  ascending  spar  is  strongly  marked,  nearly 
TTiiiaiDg  the  radius  \  This  bone  is  implicated  in  the  simplest 
fusion  obsenred  (Mtcrohyla),  becoming  confluent  with  the  lunatum. 
Jf  our  determinations  of  the  morphological  value  of  the  carpal 
(Ecmrnts  are  sound,  it  follows  that  in  this  almost  unparalleled  feature 
Viv  kmve  the  precise  converse  of  the  unique  phenomenon  encountered 
ill  Pipa  (p.  162) — there,  our  postaxial  centrale  is  in  confluence  with 
tilt'  uroximal  postaxial  element ;  here,  the  preaxial  one  enters  into 
)fHiiimr  relationship  with  the  proximal  preaxial  bone. 

ilrnchycephalus  *  stands  alone,  among  all  forms  examined  by  us,  in 
tlmr,  carpale  2  early  unites  with  its  corresponding  metacarpal. 

Tlie  above  simple  cases  fade  into  insignificance  beside  that  of 
Hhimihophryne  '^  (fig.  32).  Here,  all  four  carpalia  and  our  two 
n  ntralia  have  become  welded  into  one  great  mass,  interposed,  as  it 
\\A  rf»  between  the  lunatum  and  ulnare  and  the  heads  of  the  meta- 
ini  |>nl8.  The  boundary  lines  of  its  originally  distinct  constituents 
limy  be,  for  the  most  part,  followed. 

licmarkable  indeed  is  the  condition  met  with  in  PhrynUcus,  for 
XwH''  the  variations  are  not  even  generically  constant.  In  the  two 
fc(i**iMinen8  of  P*  iavis  examined,  all  the  parts  were  free  (fig.  30), 
\\  tiiU'  in  P,  varioM  carpale  2  had  fused  with  the  naviculare.  In  P. 
riMf  lyrr  wc  found  a  unique  state  ofafl'airs,  carpals  1  &  2,  metacarpals 
)  \:  1\  and  the  naviculare  all  being  firmly  anchylosed  together.  It 
\^iU  lie  observed  that  here,  as  in  Microhyla  and  less  conspicuoasly 
\\\  ^mchycffthalHSt  the  whole  tendency  is  towards  imparting  rigidity 
lo  the  nreaxia)  limb- border  ;  it  is  not  surprising,  therefore,  to  find  the 
UA\  icuiare  sending  up  a  radial  spur,  and,  in  doing  this,  appearing  to 
bfcH^me  pn^ximal. 

*  A»  idrMdv  |x%int<d  out  by  Gegcnbaur  (18,  p.  17). 

•  Olio  »i>cciuK>ii  only  examined. 
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Attention  has  already  been  called  bj  one  of  us '  to  the  existence 
of  unexpected  specific  and  even  iodiyidual  variations  in  the  larynx 
of  certain  Anura ;  and  we  anticipate  that  a  similar  range  will  sooner 
or  later  be  demonstrated  for  those  in  the  carpus  of  this  family,  if  of 
none  other. 

Xhe  poUex  consists,  in  all  specimens  with  which  we  have  dealt, 
of  one  piece,  irrespective  of  its  carpal.  In  Phryniscua  UbvU  this 
structure  recalls  (po.  ii.  fig.  30),  as  does  the  *  hand  *  generally,  the 
condition  of  the  Common  Frog.  In  Rhombophryne  (fig.  32)  it  is 
broad  and  calcariforra. 

Hind  Foot  (figs.  31  &  33). 

In  this  we  meet  with  variations  little  less  surprising  than 
those  of  the  fore  foot.  The  astragalus  and  calcaneus  are  in  Phry- 
i^iscus  i^euis  widely  separated  (a.,  c,  fig.  31)  ;  in  P.  cruciger  and 
-P.  tfatHans  they  lie  close  together  as  in  the  Tree-Frogs. 

The  hallux-tarsal  is  variable  in  the  extreme  in  its  relationships. 
In  JSrachycephalus,  Microhyla,  and  Rhombophryne  (fig.  33 ')  it  is 
distinct  and  of  fair  size ;  in  Phryniscus  cruciger  it  had  fused  with  the 
naviculare ;  while  in  the  solitary  specimen  of  P.  varians  examined  it 
^*s  confluent  with  the  os  cuboideum  (tarsalia  2  and  3). 

The    calcar  consists,  in  its  simplest  condition  (Brachycephalus, 

^icr'oAf/la,  Phrynisctts  varians^  Rhinoderma^  Rhombophryne^  fig.  33) 

Wtwo  elements.     In  Phryniscus  cruciger  these  had  anchylosed,  but 

^n  the  young  of  P.UBvis  figured  (fig.  31)  four  distinct  elements  were 

discernible. 

■1^  is  worthy  of  remark  that  the  anterior  of  the  two  ligaments 
'^Wch  ^e  record  for  the  Hylida  (p.  168,  Plate  VIII.  fig.  19)  re- 
'PpG3^*s  here  with  its  contained  sesamoid  cartilage. 

g.    DENDROBATIDiE. 

^«*e  specimen  of  Dendrobatea  tinctorius  was  examined,  but  its 
carpca3  and  tarsus  correspond  so  closely  with  those  of  the  Frog  that 
U  IS   iii^^dless  to  describe  them  separately. 

A.  Ranida. 

*-^^r»iined : — 

Jtappia  marmorata. 
Jfannophrys  ceyloniea, 
Jlhacophorus  maculatus  ;  R.  equea. 
Jxalus  leucorhinua, 
Comufer  vitianus. 
Megalixalua  madagascariensia. 
Mana  aliieola  ;  R.  cyanophtyctis ;  R,  arvalia. 
Mana  eaeulenta ;  R.  temporaria :  a  large  series  of  specimens 
at  all  stages. 

A  here  ig  a  marked  constancy  in  the  carpus  and  tarsus  of  this 

»  P.  Z.  S.  1887,  pp.  491-501. 
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fwmilyT  and  with  the  e^tception  of  a  broadeniiig  of  the  pollex  in 
Corriu/er  and  Wuicophorua,  and  an  iacrease  in  sJie  of  the  proximtl 
end  of  the  pre-hallux  metatarsal  segment  in  the  timt-named  genus, 
we  hvLxe  met  with  no  important  departure  from  what  is  seen  in  the 
Common  Frog.  As  this  aiumal  \%  so  largely  in  demnnd  for  ordinarj 
eUiia  use\  we  a|.»|>eiid  a  snmewhat  detaik'd  de5cri[ition  of  its  limkn 
skeleton,  in  the  light  of  our  preceding  obserTation^. 

Fig.  B. 


Ttnna  trmporaHn,  9,  54  mm.  in  loDgtb^ 

L^ri.  fort?  Toit^  iknmi  Tieff,  X  12-     The  ctmle^ed  mdlus  unci  idna  (r.  u)  are 
rtpptfiw^titrLt  in  I  be  nfihirnl  position.     For  rerDrences  seo  p.  182. 

Fore  Foot  ( Rami  lemporaria). 

Tn  tb(?  adnit  cnr]>iH  nf  tbia  animal,  six  bones  may  be  recognised, 
ftll  <jf  tt'hit^h  lire  in  their  orijiinal  }iositions  \vith  the  exception  of  the 
nnvleuhiio  (ft).  This  ha-^,  as  already  renmrked  (p.  158),  undergone 
i'lon|fation  nml  dirtph>cemeut  rndially.  We  were  not  a  little  sur- 
prised to  find  that  there  is  con?iderrtb]e  variation  in  the  position  of 
tbiB  element  \i\  youn^^  Frn^s^  whose  carpus  and  tarsus  were  still 
iinnsiiiftecL     In  a  large  seriei^  of  specimens  examined,  measuring  at 

^  The  dfsc^riptions  g\ven  in  tbe  (^turlpnU*  nmnualu  (Huxley  &  Martin's 
*  Ivh'Mi.  Uiulogy.^  Mnrslmirrf  '  Frog/  and  MivJirt'i*  '  CoTtiiuoii  Frog ')  are  for  the 
ijuiJiJ  pnrE  L^hmpjliitmiii^p  and  yvfi  fktjiu  it  uniici-'c&ittiTy  to  criticise  them  in  detail. 
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most  18  to  20  mm.  in  length,  it  flanked  from  one-third  to  three- 
fourths  of  the  preaxial  border  of  the  lunatum.  In  these,  as  in  the 
adult  (fig.  2),  it  is  four-cornered  as  seen  from  the  dorsal  aspect ;  in 
old  Frogs  it  becomes  triangular  and  it  may  fuse  with  the  lunatum,  in 
the  manner  already  described  (p.  1 72)  for  Microhyla. 

The  lunatum  (/.)  articulates  proximally  with  the  epiphysial 
border  of  the  radius,  preaxially  with  the  naviculare  by  a  concai-e 
or  flattened  surface,  and  postaxially  with  the  proximal  half  of  the 
inner  border  of  the  ulnare  (pyramidale)— between  it  and  the  distal 
half  of  this  boue  the  foramen  intercarpi  is  enclosed  (c/*.  p.  156). 

The  ulnare  {pyramidale)  (p.)  is  in  articulation  proximally 
with  the  ulna  and  distally  with  the  large  capitato-hamatum  (3,  4  k) 
of  the  distal  row ;  the  hinder  half  of  its  preaxial  border  is  free,  as 
above  stated.  The  articulations  of  this  element  are  of  a  loose  order 
with  the  exception  of  that  associated  with  the  capitato-hamatum  ; 
this  bears  antero-ventrally  a  projecting  socket,  which  is  excavated  to 
receive  a  corresponding  and  prominent  downgrowth  of  the  ulnare. 

Looked  at  in  situ,  with  the  fore  foot  in  the  extended  position,  the 
lauatum  is  most  dorsally  extended,  and  the  ulnare  most  ventrally 
80.  Examination  of  the  parts  thus  shows  that,  while  the  rotation 
of  the  fore  foot  upon  the  radius  and  ulna  has  affected  the  articulation 
between  these  bones  and  the  proximal  carpals  as  a  series,  it  has  also 
brought  about  a  less  conspicuous  rotation  of  the  proximal  upon  the 
distal  carpal  elements. 

Capitato-hamatum  (3  4  k), — It  is  needless  to  recapitulate  the 
grounds  upon  which  we  have  come  to  regard  this  as  a  compound 
of  the  3rd  and  4th  earpalia  of  previous  workers  with  our  postaxial 
centrale.  Postaxially  it  sends  up  a  lobe  which  embraces  the  free 
border  of  the  ulnare,  much  in  the  manner  of  the  secondary  relation- 
ship assumed  between  the  naviculare  and  lunatum.  Proximo-inter- 
nally  it  articulates  with  the  naviculare,  lunatum,  and  ulnare,  distally 
80  with  the  metacarpals  3,  4,  and  5,  by  special  condyles.  This  com- 
pound transmits  ventrally,  in  the  adult,  the  lateral  ramus  of  the 
dinar  nerve ;  the  foramen  through  which  that  passes  is,  in  young 
animals,  represented  by  an  open  groove  {ef,  p.  160). 

Carpal  of  2nd  digit, — ^This  element  (')  varies  considerably  in 
shape,  being  sometimes  rectangular,  at  others  coutcx  on  all  sides 
and  approximately  spherical. 

Carpal  of  the  pollex  {^). — ^This  is  more  fully  represented  than  might 
be  imagined,  on  a  knowledge  of  the  great  reduction  of  the  pollex 
itself.  It  is  strongly  convex  externally,  and  concave  internally,  for 
articulation  upon  the  carpal  of  the  second  digit  and  the  naviculare 
respectively. 

Pollex, — This  is  invariably  in  a  vestigial  condition,  consisting  in  the 
adult  (see  woodcut,  fig.  B)  of  a  single  piece,  excluding  its  carpal,  with 
which  it  is  in  definite  articulation  by  a  facet.  Applying  arguments 
previously  adduced  (p.  149),  we  regard  this  structj^re  as  representative 
of  the  entire  first  digit,  rather  than  of  its  metacarpal  alone  as  is  more 
generally  and  empirically  asserted. 

Metacarpals. — In  the  male  the  metacarpal  of  the  second  digit 

13* 
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becomes  modified  pronxially  in  cooocctioii  with  the  thumb-pad. 
Wc  have  jiothiiig  to  add  to  Leydig'a  account  of  this  feature  (26), 
The  lu'iids  of  the  2ud,  ikd,  und  4tlL  inctHcarpnU  are  expaoded  and 
tnorc  or  leas  cousideraUly^  exctiVAted,  for  articulation  upon  the  carpalia 
tind  the  capitato^iRmatum*  The  head  of  the  5th  metacarpal  is,  like 
its  shaft,  comparatively  very  slender,  while  it  is  so  modi  tied  as  to 
embrace  the  posteru-extenial  angle  of  the  eapitrnto-lmmatuai  in  the 
manner  of  a  pincers  a[}paratu3. 

Hind  Foot  {Rana  temporuria)^ 

The  astragalus  and  calcaoeuis  (a.,  c.)  are  much  elon^te  I,  confluent 
at  their  extreniitief^,  concave  interimlly,  and  either  circular  or  elliptical 
in  (!eetLon.  Tlicir  interuai  borJer!$  bonml  the  limits  of  origiQ  of  the 
adductor  longna  digit i  primt  nm^sclei  the  tendon  of  which  {m,a.L) 


Fig.  C. 


p'h.  '1 


ph.. 


Hana  hn}pr*raHfi^  J,  ;>4  turn,  ia  len^b. 

Left  JiiDd  Toa^  tloraiil  yiew,  x  1-,     m,a,L   tpniJon   of  the  adductor  longu& 
digit!  ppttai  inusL-lt?.      Oilier  references  ua  at  p.  18li. 

is  inserted  intn  the  uaviculnre  f  a  ).  With  the  full  development  of  this 
there  arises  frum  the  e|ii[>hysial  cariilage  of  the  astragalus  a 
prominence  wliich  overlies  the  tenilon  \  ami  which  ossifies  with  age; 
in  old  intlividiiids  there  passes  between  it  and  the  calcaneus  an 
annular  h^noKnt, 

Tnimiia  4  ant/  5,— Bep resented  in  Ifframent,  which  is  not  recog- 
ni^^ahle  in  adnlt  ^[lecinieiis, 

Tarsalia    2  and  *' J.— Invariably    united   to  form   llie    splint-like 

^  Cf.  Eeber  (17,  i>.  ll^S,  iwid  fig.  91), 
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"  cuboidenm  **  (2,  3).  This  compound  is  interposed  between  tlie 
astragalus  and  the  heads  of  metatarsals  2  and  3. 

Naviculare  (centrale)^  »',  and  hallux-tartaL — ^The  fbrmer  articu- 
lates obliquely  upon  the  epiphysial  cartilage  of  the  astragalus ;  its 
outer  face  bears  two  convexities  of  nearly  equal  size,  which  are 
separated  by  a  shallow  groove.  The  ventral  convexity  furnishes 
the  main  articulation  for  the  pre-hallux  (see  woodcut,  fi^;.  C). 

The  hallux-tarsal  (/)  is  generally,  though  not  invariably,  present ; 
when  recognizable  as  a  distinct  element  it  assumes  the  form  of  a 
small  nodule  of  cartilage^  lying  buried  up  in  a  confused  mass  of 
ligamentous  tissue,  in  the  interspace  between  the  postaxial  hinder 
border  of  the  naviculare,  the  head  of  the  hallux-metatarsal,  and  the 
OS  cuboidenm  (c/.  p.  147).  In  the  Bull  Frog  (R.  pipiens)  this 
cartilage  ossifies,  but  we  have  never  observed  that  to  be  the  case  in 
R,  temporaria, 

Pre-hallus  (calear). — Bom  admits  the  existence  of  from  2  to  4 
pieces  in  this  stnicture  (cf.  p.  149),  while  he  records  (5,  p.  233)  the 
presence  of  three  ^  such  in  R.  arvalis,  in  contradistinction  to  Leydig. 

In  young  Frogs  of  20  millim.  in  length  we  find  four  distinct 
segments  of  hyaline  cartilage.  The  first  or  tarsal  segment  (ph,  i.) 
articulates  with  the  naviculare  ;  the  second  or  metatarsal  one  is  the 
largest,  and  bears  a  small  retral  process ;  of  the  third  and  fourth 
or  phalangeal  segments,  the  latter  undergoes  degradation  and  is 
represented  only  in  ligament  in  the  adult.  The  three  persistent  seg- 
ments ultimately  undergo  ossification  and  usually  remain  distinct. 

IV.  Conclusions. 

Fore  Foot. 

1.  That  the  pjramidale  represents  the  ulnare,  and  that  there  is 
insufficient  evidence  upon  which  to  base  a  final  determination  of  the 
morphological  value  of  the  lunatum. 

2.  That  the  naviculare  is  a  preaxial  centrale,  and  that  its  connection 
with  the  radius  is  always  secondary. 

3.  That  a  vestigial  5th  carpal  is  present  in  the  adults  of  the 
Discoglossida  and  Felobaiida, 

4.  That  that  element  hitherto  regarded  as  the  5th  carpal  is  a  post- 
axial  centrale,  and  that  the  living  Anura  are  unique,  as  an  Order, 
in  the  invariable  possession  of  two  large  centralia  carpi. 

Hind  Foot. 

5.  That  no  traces  of  a  third  proximal  tarsal  element  are  forthcoming 
at  any  stage  in  development ;  and  that  the  morphological  value  of 
the  astragalus  and  calcaneus  has  yet  to  be  settled. 

6.  That  while  the  tarsalia  of  the  4th  and  5th  digits  are  oflen 
represented  in  ligament,  skeletal  vestiges  of  the  fourth  one  are  forth- 
coming in  the  DUcoglossida. 

^  Four  actually  ;  but  it  will  be  remembered  that  he  regards  our  oentrale 
(nariculare)  as  the  pre-halluz  tarsaL 
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/•  Tbflt  the  naTicukre  is  a  eentrmle  and  nol  the  bassl  segment  of 

0*  Tbst  the  pre-baDiix  nerrr  eotisisU  of  more  than  foar  pieces, 
m^  lliat  It  eonforms  to  the  stmcturml  requireroetits  of  a  sixth  digit. 

1'.  Tt^i  the  oater  free  border  of  the  pre-hallax  maj  undergo  a 
imena  of  fragmentation,  giving  rise  to  insignificant  nodnles  of 
(Wtlb^e  indifrtinguishabie  from  those  for  which,  in  certain  other 
Vertrbrnta,  the  Taloe  of  lost  rays  has  been  claimed :  and  that  the 
ptrauiU  upon  which  this  claim  is  based  are  ansatisfactory. 

tU*  'Jliat  there  is  a  tendencr  towards  loss  of  independence  of  the 
hsHu It- tarsal  in  the  DUcoglossiiUt,  Pelolatid^,  and  some  RanidiEt 
that  rlrment  in  them  remaining  cartilaginous  and  small,  or  fusing 
with  one  of  the  adjacent  elements. 

1 1 ,  That  Pipa  is  alone  exceptional  among  living  forms,  in  that 
the  third  digit  exceeds  the  fourth  one  in  length. 

Perineal  of  the  body  of  this  paper  will  show  that  in  all  the  higher 
famiHe»i  of  Anura  there  is  a  general  tendency  towards  confluence  of 
thrre  or  more  of  the  carpal  elements,  but  consideration  of  the  fact 
that  fiijcb  modifications  by  fusion  may  not  be  even  generically 
€Ohi;ifiNt,  shakes  our  faith  in  them  as  guides  to  affinity.  The  fact 
which  nUnds  out  most  conspicuously  is  that  the  least  modified 
cou(iittonD  of  both  fore  and  hind  feet  are  most  nearly  combined  in 
tli4-  IHscoglosiida,  Hochstetter  has  recently  shown  (20)  that  in 
Ihmhiiiiitor  the  posterior  cardinal  veins  are  retained  for  life,  in  a 
^li}(luly  iDodified  form,  and  his  observation  has  been  supplemented 
b)  oxiv  of  as  and  extended  (22)  to  Ali/tes  And  Discoglossus.  Adding 
thc'HO  fiicts  to  tho^e  so  well  known  concerning  the  vertebral  and 
aihcr  tliiiracters  of  this  family,  there  can  no  longer  be  any  doubt 
t\mi  \t»  ujemhers  are,  by  far,  the  least  modified  of  all  liviug  Anura. 

Thu  digital  formula  of  the  Anura  is  *: — 

Fore.  Hind. 

Ph.  2,  2,  3,  3.  Ph.  2,  2,  3,  4,  3. 

The  ruily  other  Amphibia  of  which  we  have  any  knowledge  whose 
phRtnngt-8  approach  this  in  order  of  arrangement  are  the  Stegocephalia 
of  I  hi*  Permian.  We  unfortunately  know  nothing  of  their  carpus 
njtd  lni!«us.  Baur  has  lately  tabulated  (1,  p.  64)  the  digital  formulae 
(it  nil  known  Urodela,  and  perusal  of  his  tables  will  show  how 
enmiih  tcly  all  the  members  of  that  order  are,  in  this  respect,  modified 
nit  intikpnred  with  the  Anura.  Thus  it  is  seen  that  while  the  limb- 
KkeOiltin  uf  the  Frogs  and  Toads  is  specialized  in  the  extreme  for 
piiyBii>lM|cicRl  purposes,  there  is  retained  in  it  a  leading  morphological 
ft  itiiuf  uhich  carries  us  back  to  some  of  the  oldest  known  represen- 
tAtiu's  u1  the  class  Amphibia  ;  and  we  must  look  to  the  Stegocephalia 
tlujiihrho^  or  to  some  closely  allied  forms  for  the  ancestors  of  these 
iainihiiv  I  teatures. 

*  1  hiring  th<»  j>ni«5«|n>  of  thew  pages  through  the  press,  Mr.  Boulenger  baa 
i^ilnl  iiUi^i^ion  (nee  UOotr  pp.  l\M-'JlH))  to  Uie  fact  that  in  certain  RanitUe  a 
ft^^w'nutiiic'rftrT  phalanx  is  intercalated  between  the  penultimate  and  terminal 
i«!ii**  vi  mivh  dif^a  in  lH>th  fore  and  hind  feet.  Ihe  loniiUla  of  tbeee  animals  is 
Oim:  a,  ;\4,4,    a.  ».  4,  .\  4. 
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A¥alter8torff  has  recently  published  (37, 38)  an  exhanstiTe  account 
of  certain  fossil  frogs,  and  of  the  Palaeobatrachtdae  in  particular. 
He  claims  to  have  discovered  a  series  of  connecting-links  between 
the  Arcifera  {Pelobatidte)  and  the  Aglossa.  He  has  pointed  to  the 
equality  in  length  of  the  3rd  and  4th  digits  of  the  hind  limb  in 
certain  of  his  specimens,  and  his  deductions  receive  additional 
support  firom  the  fact  that  in  some  of  those  the  third  digit  appears 
to  have  even  exceeded  the  fourth  in  length,  as  we  have  shown  to  be 
the  case  in  the  living  Pipa, 
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VJL   EXPLANATION  OF  THB  PLATEa 

In  order  to  facilitate  oomparison,  all  the  figures  are  drawn  in  the  same  re- 
latiTo  position.    Each  represents  the  dorsal  surface  of  the  left  member. 

Unlea  ottierwise  statea,  all  the  preparations  are  represented  as  transparent 
olijects.  In  drawing  them»  we  hare  stippled  ossified  parts  and  left  the  cartiU 
Isges  clear ;  the  effect  thus  obtained  is  more  natural  than  that  expressed  in  the 
more  orthodox  custom  of  stippline  the  latter. 

Ligaments  are  indicated  in  black. 

Platb  vn. 

Fig.  1.  Pipa  americana^  adult  ($,    Left  fore  foot,  from  abore.    Drawn  as  an 
opaque  object.     X  2^. 

2.  Pipa  americarutf  Tery  young  specimen.    Left  fore  foot.     Ossification 

has  not  jet  begun.     X  SO. 

3.  XcMopuM  Utvis,  adult  2 .    Left  hind  foot     X  4. 

4.  JCenapiuUmSt  adult  ^.    Left  fore  foot    Elements  slightly  disarticu- 

Uted.     X  5. 

5.  i>i80{>9r{o«nfS|>u;fiM^  young  specimen.    Left  fore  foot     X  10. 

6u  Diaooghmu  pictua,  adult  (^,  42  mm.  in  le^rth.  Left  fore  foot  All 
the  elements  are  completely  ossified,  ^uie  white  areas  represent 
compact  bone,  the  dark  ones  spongy  bone.     X  4. 

7.  Bombmator  iffneus,  adult  $ ,  37  mm.  in  length.     Left  fore  foot     X  7. 

8.  BambinatoT  igneus,  adult   $,  26  mm.  in  length.     Left  hind  foot 

X7. 

9.  Jfyte$  obetetricana,  tadpole,  24  mm.  in  length  from  mouth  to  Tcnt    Left 

fore  foot     X  20. 

10.  AfyUs  obstetricanSf  adult  $ ,  40  mm.  in  length.    Left  hind  foot    The 

astragalus  and  calcaneus  and  the  metatarsals  have  alone  begun  to 
ossify.     X  4. 

Platb  vm. 

11.  Pelodytes  punctatuSt  length  SO  mm.      Left  fore  foot     The  hand  is 

rotated  upon  the  radius  and  ulna  through  more  than  a  right  angle ; 
to  facilitate  comparison  with  the  other  figures,  the  fu«ed  radius  and 
ulna  are  represented  as  completely  disarticulated  and  flattened  out 
X7. 

12.  Peloikftea  punctatvs,  length  30  mm.    Left  hind  foot.     X  8. 

13.  PeloayttB  punctatuB^  outline  sketch  of  preaxial  portion  of  the  tarsus  of 

the  abore  preparation,  to  show  the  course  of  the  ligament  connecting 
the  tarsalia  of  the  hallux  and  pre-hallux.     X  16. 

14.  Xenophry$  monticola^  young  specimen,  27  mm.  in  length.    Left  fore 

foot     X  5. 

15.  Xenaphrys  monticola,  enlarged  drawing  of  the  postaxial  distal  portion 

of  fig.  14.  The  element  k  has  been  slightly  displaced,  in  order  to  show 
more  fully  the  restigial  5th  carpal.     X  16. 

16.  Xenopkrys  monticola,  adult  of  40  mm.  length.    To  show  ossification  of 

the  vestigial  5th  carpaL     X  18. 

17.  Xenopkrya  montioola,  length  27  mm.    Left,  hind  foot     X  12. 

18.  PHobatea  Juactts,  adult  ^,  54  mm.  in  length.    Left  fore  foot.    The 

fused  radius  and  ulna  have  been  disarticulated  from  the  hand  and 
laid  fiat ;  during  life  the  radius  articulates  in  the  concavity  seen  at 
the  proxinud  end  of  the  lunatum  (/.).     X  7. 

19.  Hyia  carulea,  adult  ? ,  75  mm.  in  length.    Left  hind  foot     X  8J. 
19a.  PJ^llonneduaa  dacnicolor.  Oalcar,  shoi^ing  absence  of  the  proximally 

directed  process  of  its  second  segment     x  4. 

20.  Bvla  caruUa,  adult  % ,  75  mm.  in  length.    Left  fore  foot.     X  4}. 

21.  Hyla  arborea,  late  tadpole.    Left  hind  foot    Ossification  has  not  yet 

begun.     X  14. 

22.  Pa^tdophryne  bibronii,  cJ,  22  mm.  in  length.    Left  fore  foot     X  12. 
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Plate  DL 

23.  Bvfo  calamita,  young  ipecimen,  18  mm.  in  length.    Left  hind  foot. 

X  12. 

24.  Ceratophrys  omata,  young  $,  140  mm.  in  length.    Left  hind  foot. 

X  1}. 

25.  Leptodacfi/lus  pentadactylus,  large  ($  specimen,  140  mm.  in  length. 

Left  fore  foot     Drawn  as  an  opaque  oDJect.     Nat.  size. 

26.  Pseudis  pmvuioxa,  tadpole,  length  of  tail  110  mm.    Left  fore  foot 

Ossification  has  not  yet  beeun.     X  6. 

27.  Pseudis,  tadpole.    LeR  hind  foot,     x  3^. 

28.  lAmnodynastes  tasmaniensis,  young  cJ,  38  mm.  long.    Left  fore  foot 

X6. 

29.  LimnodynasfM  tasmanietmis,  young  cJ,  38  mm.  in  length.    Left  hind 

foot     X  6. 

30.  Phryniscus  lavis,  Q,  45  mm.  in  length.    Left  fore  foot     x  5. 

31.  Phryniscus  lavis,  $,  45  mm.  in  len^.    Left  hind  foot.     X  5. 

32.  Rhomhophryne  testudo,  ^J,  38  mm.  in  length.    Left  fore  foot     X  5. 

33.  Bkombophryne  testudo,  (^,  38  mm.  in  length.    Left  hind  foot     X  4|. 

Beference  Letters, 
Beferencee  marked  *  all  apply  to  special  aUusions  in  the  text 

Fobs  foot.—/.  «'.,  foramen  intercarpi.  Xr,  postaxial  centrale.  /.,  lunatum 
(radiale).  n.,  naviculare  (preaxial  centrale).  j?.,  ulnare  (pyramidale).  po,  i., 
carpal  of  pollex.  po,  ii.,  metacarpal  of  pollex.  po,  iii.,  po,  iy.,  phalanges  of 
pollez.  po,  II.,  unsegmented  element  probably  representing  po.  ii.,  po,  iii., 
&  po,  iv.  r.,  radius.  «.,  ulna.  2,  3,  4,  5,  carpals  of  second,  third,  fourth,  and 
fifth  digits.  2',  3',  4',  5',  metacarpals.  4  Xr,  element  {capitatum)  formed  by  the 
fusion  of  the  carpal  of  the  fourth  digit  with  our  postanal  centrale.  3, 
4  kf  element  formed  by  the  f\ision  of  the  third  and  fourth  carpals  with  our 
postaxial  centrale  {capttato-hamatum  of  Eoker).  nk,  1  to  4,  element  {carpo- 
centrale)  formed  by  the  fusion  of  the  distal  and  central  carpal  elements,  pk^ 
element  formed  by  the  fusion  of  the  ulnare  with  the  postaxial  centrale. 

HiNp  FOOT.— a.,  astragalus  (tibiale?).  c,  calcaneus  (fibulare?).  n'.,  nayiculare 
(centrale).  ph.  i.,  first  segment  (tarsal)  of  pre-hallux.  ph,  ii.,  second  segment 
(metatarsal^  of  pre-hallux.  ph.  iii.,  ph.  iv.,  third  and  fourth  segments  (phalan- 
ges) of  pre-naliux.  1,  2,  3,  tarsals  of  tbe  first,  second,  and  third  digits.  2,  3, 
cuboideum,  formed  by  fusion  of  second  and  third  tarsnlia.  1',  2',  3',  4',  5', 
metatarsals  of  tbe  first,  second,  third  fourth,  and  fifth  digits. 


2.  Descriptions  of  some  new  Species  of  Birds  from  the  Island 
of  Guadalcanar  in  the  Solomon  Archipelago,  discovered 
by  Mr.  C,  M.  Woodford.  By  R.  Boj^tdlkr  Sharpe, 
F.L.S.  &c. 

[ReceiTed  January  18, 1888.] 

The  Accipitres  brought  by  Mr.  Woodford  from  Guadalcanar  are 
extremely  interesting,  and  no  less  than  three  new  species  of  Agiur 
are  represented  in  his  collection. 

I  propose  to  call  them  : — 

ASTUR  HOLOMEL.A8,  Sp.  n. 

Adult  male.  Entirely  black,  with  a  slaty-grey  gloss  on  the  back, 
rump,  wings,  and  tail,  and  decidedly  more  slaty  on  the  under  surface 
of  the  body  :  '*  bill  slaty  black  ;  cere  and  orbital  skin  yellow  ;  iris 
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red  "  f  (7.  M.  Woodford),  Total  length  12-5  incfaei,  cafaneo  0*95, 
wiofc  8,  tail  5*7t  tarsos  2*25. 

Hah,  Aola,  Guadalcanar. 

This  might  possibly  be  a  melanotic  form  of  Attur  woodfordi  de- 
scribed helow,  but  I  cannot  imagine  that  melanism  would  remove  all 
trace  of  the  vinous  half-collar  which  is  seen  on  the  last-named  species. 
It  can  in  no  case  be  a  melanism  of  Aatur  albiptlarU,  of  which  Mr. 
Woodford  procured  a  male  specimen  with  the  wing  11*5  inches. 

ASTUR  WOODFORDI,  Sp.  n. 

Adult  male.  General  colour  above  dark  slate-colour,  slightly 
darker  on  the  mantle  and  lesser  wing-coverts  ;  quills  and  tail-feathers 
blackish,  exteruallj  dark  slate-colour,  the  latter  with  numerous 
indistinct  dusky  bars  on  the  inner  web';  crown  of  head,  ear-coverts, 
and  cheeks  blacker  than  the  back,  with  a  wash  of  slaty-grey,  lighter 
on  the  latter ;  sides  of  cheek  deep  vinous  chestnut,  extending  back- 
wards round  the  hind  neck,  which  is  strongly  washed  with  dark 
slaty  grey,  so  that  only  a  half-collar  of  chestnut  is  formed :  entire 
under  surface  of  body  pure  white,  the  sides  of  the  fore  neck 
washed  with  vinous  chestnut ;  under  wing-coverts  and  axillaries 
pure  white ;  quills  slaty  grey  below,  blacker  towards  the  ends,  white 
at  the  base  freckled  with  grey :  '*  bill  black  ;  cere  and  legs  yellow  ; 
iris  red"  (C  M,  Woodford).  Total  length  14  inches,  culmen  0*95, 
wing  8*5,  tail  5*8,  tarsus  2*4. 

Hab.  Aola,  Guadalcanar. 

It  will  be  noticed  that  the  specimen  of  A,  woodfordi  is  of  about 
the  same  size  as  the  type  of  A.  holomelas,  and  if  the  latter  should 
ultimately  be  proved  to  be  only  a  melanism  of  the  white-breasted 
Goshawk,  1  wish  the  species  to  be  known  by  the  name  of  its  dis- 
coverer. 

ASTUR  SHEBiB,  Sp.  U. 

Adult  male.  Similar  to  Astur  dampieri  of  New  Britain,  and  of 
the  same  pale  pearly -grey  colour,  but  easily  distinguished  by  its 
white  under  wing-coverts,  very  pale  reddish-white  thighs,  and  white 
under  tail-coverts  :  "  bill  black  :  cere  and  legs  yellow  ;  iris  brown  " 
(Woodford).  Total  length  12*5  inches,  culmen  1,  wing  7*3,  tail 
5*4,  tarsus  2*2. 

Mr.  Woodford  also  sends  a  female,  which  is  rather  larger  than  the 
male  (wing  8*5  inches),  but  the  specimen  is  not  fully  adult. 

Fam.  BuBONiDA. 

NiNOX  GRANTI,  Sp.  n. 

Adult  male.  General  colour  above  uniform  chocolate-brown  on 
the  mantle  and  upper  back,  the  upper  tail-coverts  slightly  mottled 
with  dull  white  or  rufous-white  bars,  and  again  on  the  upper  mantle 
and  scapulars ;  lesser  wing-coverts  uniform  chocolate-brown  ;  median 
and  greater  coverts  dusky  brown,  with  a  large  rounded  spot  of  white 
on  the  outer  web  ;  bastard-wing  like  the  wing-coverts ;  primary- 
coverts  uniform  chocolate-brown  ;    quills    dark   brown,  externally 
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spotted  with  white,  the  spots  larger  on  the  primaries ;  tail-feathers 
dark  brown,  with  seven  bars  of  white  or  reddish  brown ;  crown  of 
head  and  hind  neck  dark  brown,  the  former  spotted,  the  latter  barred 
with  white  or  reddish  white ;  base  of  forehead  and  lores  white,  the 
latter  with  black  shaft-lines ;  ear-coTcrts  brown,  barred  across  with  red- 
dish white  ;  cheeks  and  throat  white;  remainder  of  under  surface  of 
body  white,  the  fore  neck  and  breast  chocolate-brown  with  reddish- 
white  bars  ;  the  sides  of  the  body  and  flanks  white,  with  bars  of  red- 
dish brown ;  thighs  brown  in  front,  white  behind  ;  under  tail-coverts 
white,  with  spots  of  reddish  brown ;  under  wing-coverts  white  with 
a  rosy  tinge,  mottled  with  brown  near  the  edge  of  the  wing ;  axillarics 
and  lower  primary-coverts  uniform  chocolate-brown ;  quills  dusky 
brown,  barred  with  white  towards  the  base,  which  is  marked  with 
rosy :  "  bill  pale  olive ;  legs  yellow  ;  iris  yellow  '*  (C  3f.  Wood/ord), 
Total  length  10  inches,  culmen  0*95,  wing  7*2,  tail  3*6,  tarsus  1*4. 

Aduit  female.  Differs  from  the  male  in  having  the  breast  and 
abdomen  broadly  banded  with  pale  rufous  brown.  Total  length 
10  inches,  wing  7*1,  tail  3*5,  tarsus  1*3. 

This  species  most  nearlv  resembles  Ninoa  puneiulata  of  Celebes, 
but  it  has  the  mantle  uniform  brown,  not  spotted,  the  bars  much 
more  dbtinct  on  the  under  surface,  and  the  fore  part  of  the  thighs 
brown,  whereas  they  are  white  in  the  Celebean  bird. 

Fam.  Campophagidis. 

GrAUCALUS  HOLOPOLIUEf,  Sp.  U. 

Adult  female.  General  colour  above  blue-grey,  the  head  like  the 
back  ;  wing-coverts  slightly  clearer  grey  than  the  back,  especially  on 
the  greater  series  ;  bastard-wing,  primary-coverts,  and  quills  black, 
externally  ashy  grey,  lighter  on  the  edges  of  the  inner  secondaries, 
which  resemble  the  greater  coverts  ;  tail-feathers  black,  the  centre 
ones  ashy  grey  towards  the  base  ;  lores  rather  duller  ashy,  with  a  few 
white  spots  above  the  upper  margin  ;  ear-coverts  rather  darker  ashy, 
flecked  with  small  white  shaft-streaks ;  cheeks  and  entire  under 
surface  of  body  clear  blue-grey,  with  a  few  indications  of  whitish 
margins  on  the  feathers  of  the  breast  and  abdomen;  thighs  and 
under  tail-coverts  uniform  blue-grey  ;  under  wing-coverts  paler  blue- 
grey,  slightly  varied  with  ashy-whitish  cross-bars ;  quills  dusky 
blackish,  ashy  towards  the  base,  and  edged  with  white  along  the 
inner  web:  "bill  and  feet  black;  iris  black"  (C,  M,  Woodford), 
Total  length  9  inches,  culmen  0*75,  wing  4*3,  tail  3*6,  tarsus  0*85. 

Mr.  Woodford  has  pointed  out  to  me  that  the  iris  in  this  species  is 
black,  thus  showing  that  it  cannot  be  G,  pusillus,  with  which  I 
was  inclined  to  unite  it.  It  is  no  doubt  closely  allied  to  O.  pusilfw, 
but  differs  in  having  no  black  on  the  forehead  and  lores,  and  also  in 
having  the  ear-coverts  streaked  minutely  with  white. 

Edgliisoma  erythropygium,  sp.  n. 

Adult  male.  Similar  to  the  male  of  E,  remotum,  but  darken  grey : 
"bill  black;  legs  black;  iris  dark  brown"  (C.  M,  Woodford). 
Total  length  9  inches,  culmen  0*95,  wing  4*55,  tail  3*35,  tarsus  0*9. 
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Adult  female.  Similar  to  the  female  of  E.  remotum,  but  distin- 
guished  by  its  entirely  chestnut  tail,  the  whole  of  the  lower  back, 
rump,  and  upper  tail-coverts  being  light  rufous :  **  bill,  legs,  and 
iris  black  "  (  C.  M.  Woodford).  Total  length  8  inches,  culmen  0*85, 
wing  4*4,  tail  3,  tarsus  0*9. 

The  specific  name  is  founded  on  the  characters  of  the  female, 
which  in  this  genus  of  CampophagidiB  possesses  the  most  strongly 
marked  distinctions. 

Fam.  MusciCAPiDiB. 

POMAREA  ERYTHROSTICTA,  Sp.  U. 

Pomca'ca  castaneiventrU  (nee  Verr.),  Grant,  P.  Z.  S.  1887.  p.  33h 

Adult  female.  General  colour  purplish  black  ;  lesser  and  median 
wing-€Overts  like  the  back  ;  greater  coverts,  primary-coverts,  quills, 
and  tail-feathers  black,  with  a  slight  purplish  gloss  on  the  edges  of 
the  feathers  ;  sides  of  head,  throat,  and  chest  glossy  purplish  black 
like  the  back  ;  in  front  of  the  eye  a  spot  of  bright  cinnamon  ;  breast, 
abdomen,  sides  of  body,  flanks,  and  under  taii-coverts  deep  chestnut ; 
thighs  chestnut  with  black  bases ;  under  wing-coverts  and  axillaries 
chestnut,  the  former  with  black  bases  ;  edge  of  wing  black  ;  lower 
primary-coverts  ashy  ;  quills  dusky  below,  ashy  along  the  edge  of 
wing  towards  the  base  :  *'  bill  grey ;  legs  black  ;  iris  brown  "  (C.  M. 
Woodford).  Total  length  5 '6  inches,  culmen  0*7,  wing  3*15, 
tail  2-2,  tarsus  0*75. 

Bab.  Fauro. 

There  is  no  doubt  that  this  species  is  distinct  from  P.  castanei- 
ventris,  the  rufous  spot  in  front  of  the  eye  distinguishing  it  at  a 
glance. 


3.  Second  List  of  the  Birds  collected  by  Mr.  C.  M.  Wood- 
ford  in  the  Solomon  Archipelago.     By  W.  R.  Ogilvie- 

Grant*. 

[Bfioeived  February  21, 1888.] 

(Plate  X.) 

In  the  Proceedings  of  this  Society,  1887,  pp.  328-333,  I  had  the 
pleasure  of  giving  a  list,  with  some  notes  on  the  first  collection,  of 
Birds  made  by  Mr.  C.  M.  Woodford  at  Fauro,  Alu,  Shortland  Island, 
and  other  locaUties  in  the  Solomon  Archipelago,  which  contained 
examples  of  35  species,  two  (Macrocorax  woodfordi  and  Monarcha 
erythroaiicta)  being  new  to  science. 

The  second  collection  made  by  the  same  gentleman,  and  described 
in  the  present  paper,  is  much  more  extensive,  and  contains  represen- 
tatives of  66  species,  of  which  the  majority  were  obtained  at  Aolaand 
Rovatu,  in  the  Island  of  Guadalcanar,  between  the  months  of  April 
and  July  1887;  while  a  few  were  got  at  the  little  island  of  Rubiana 
in  March  of  the  same  year. 

1  SeeP.Z.S.1887,p.328. 
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Of  these  66  species  no  less  than  1 1  are  new  to  science.  Six  of  these 
have  been  described  in  a  separate  paper  by  my  colleague  Mr.  Bowdler 
Shnrpe,  to  whom  I  am  much  indebted  for  kind  help  and  advice, 
while  full  descriptions  of  the  remaining  5  will  be  found  below. 

Besides  the  new  birds,  a  number  of  specimens  represent  rare  and 
little-known  form^,  such  as  Carpophaga  brenchleyi  of  Gray. 

Mr.  Woodford  has  taken  every  care  in  giving  notes  on  the  life- 
colours  of  the  **  soft  parts  "  of  each  bird,  and  all  particulars  regard- 
ing its  sex,  locality,  and  the  date  when  it  was  obtained  :  also  a  list 
of  the  native  names  in  use  on  the  various  islands  he  visited,  whenever 
these  could  be  obtained. 

There  is  a  fine  series  of  specimens  of  the  new  Crow  {Macroearax 
woodfordi)  previously  described,  which  differ  little  from  one  another, 
and  all  show  the  striking  peculiarities  of  thb  species. 

The  Flycatcher  {Monarcha  enstaneiventris),  from  Guadalcanar,  is 
an  interesting  form  to  which  two  specimens  from  Fauro  were  erro- 
neously referred  in  my  previous  paper.  These  now  prove  to  belong 
to  a  species  very  distinct,  both  from  the  former  and  from  the  smaller 
Ai.  rufo'COMtanea  of  Ramsay,  from  San  Christoval.  The  fact  of 
these  three  neighbouring  islands  each  possessing  a  distinct  species  of 
their  own  clearly  shows  that  these  birds  do  not  migrate. 

The  first  new  species  is  a  Pigmy  Parrot  {Nantema  aola),  and 
probably  the  smallest  representative  of  that  genus.  The  nearest  ally 
is  the  larger  N,  Jlnschi,  found  in  San  Christoval,  from  which  it  may 
be  at  once  distinguished  by  having  the  top  of  the  head  in  both  sexes 
washed  with  azure-blue,  and  by  the  adult  male  having  no  orange- 
red  stripe  down  the  centre  of  the  abdomen. 

The  second  is  a  dull  olive-yellow  Honey-sucker,  which  I  have 
named  Myzomela  aharpei,  in  honour  of  my  colleague  Mr.  Sharpe. 
Only  one  adult  male  was  obtained,  but  this  is  entirely  unlike  any- 
thing hitherto  described. 

The  third  is  a  Ground- Pigeon,  which  I  have  called  Phlogaenas 
solomonensis.  This  bird  is  perhaps  hardly  entitled  to  specific  rank, 
and  might  perhaps  be  more  correctly  regarded  as  another  insular 
race  of  Mr.  Sclater's  species  P.johannm,  from  New  Britain.  But  it 
is  altogether  darker  than  the  latter  species,  and  has  the  upper  surface 
washed  with  purple  instead  of  olive. 

The  fourth  is  a  very  fine  Heron,  which  I  have  named  Ardeiralla 
woodfordi^  after  the  collector.  It  appears  to  stand  remote  from  any- 
thing hitherto  known,  being  only  distantly  related  to  A  flavicoUia. 

The  last  new  species  is  a  Night-Heron  (Nycticorax  mandibuiaris), 
which  was  obtained  by  Mr.  Ramsay  from  the  same  locality,  but  con- 
founded by  him  with  N,  rhanil/ensis.  Vigors*  It  holds  a  somewhat 
intermediate  position  between  this  species  and  iST.  ealedonicuSf  but  is 
considerably  smaller  than  either,  as  the  comparative  table  of  measure- 
ments given  below  will  clearly  show.  Of  the  two  it  is  most  closely 
allied  to  the  latter,  but  is  easily  recognized  by  its  dark  rufous  breast 
and  the  absence  of  the  white  superciliary  streak  so  strongly  marked 
in  N,  caledonicus. 
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At  Aola,  Guadalcanar. 

Manu         «a  bird.    Tolua  «=a 

At  Rubiana. 

Kuru-kuru=     „         Vovoto=s 

At  Alu,  Shortland  Isl. 

Maraka      =     „         EruQ    = 

an  egg. 


The  following  i^  a  list  of  the  native  names  for  each  species  as  far 
18  could  be  obtained.  Mr.  Woodford  is  responsible  for  the  names 
marked  • : — 


InAlu. 
Sbortland  Island. 

In  Aola, 
Guadalcanar. 

In  Rubiana. 

HaliaUus  leucoffoster    

Jstur  pulchelltu   

^anua. 
Gebetehemanea. 

Polui. 

Arokapuflaqui. 
Kulekule. 

Kiso. 
Biavu. 

Kuru. 

Merako. 

Kina. 

Kalau. 

Lauru. 

Kolasiri. 

Rokovigan. 

Thariande. 

Thenge. 

Bina. 

TumbunaTUa. 

Tbetheutha. 

Kitoto. 

Kerau. 

U?ekeviu. 

Vu?ugo. 

Kuira. 
Poiaau  ? 

Tomi. 

Kau. 
Kavuku  ? 
Marui. 

Muluka. 

Kolao. 
Kokoroko. 
Bulake. 
Vutemila. 

Rou. 

Tbaranga. 

Ndei-ndei. 

ManuwaL 
Kakea. 

Uilisuru. 

Pitikole. 

fiamku. 
Kokorako. 

Belama. 

Jsiursheins  

Asiur  woodfordi    

Astwr  (Ubiffularis  ?    

Ourisiara. 

Basa ffuadalcanarensia    ... 

Pandum  leucocephalua 

Haliasiur  oirreHera 

Maauellei. 
Nona. 

NiitOX  QTQflti 

Cacatua  ducorvsi 

An-a-a. 
Keaka. 
Earo. 

Geoff royius  hetrroclUug    ... 
Eclectu9  polychlorus 

horius  chlcToctrcus  

Em  cQrdifUtlis 

Ouliflili. 
Dimoro. 

TrichoglosmtB  maasena 

CaeoTnantis  tymbonomus  ... 
NfaoctnfoT  tnilo 

Rhutidoceros  plioaiu9  

lUuei/on  leucopvaia  

Popo. 

Keo-keo-la-leite. 

Koro-koro-opoulu. 

Kekewaka. 

Siru. 

Kinkina. 

Sisio. 

Piriti. 

Biu-biu. 

Goreala. 

Hal&yon  taurophaga 

Halcvon  sanctd 

Eurygtomus  crassirostris  ... 

Macr&pteryx  mysiacea 

Hiruitdo  toJiiticci 

Monarcha  ruforfotata  

Rhipidura  tricolor    

Grattcalus  pusiflus   

Gmucalus  clegans    

GrauccUus  sckUeri 

Pachycephalns  astrolabi  ... 
Calornit  metaUica    

Ouririri. 
Sikootoo. 
Tigeno. 

Mino  kreffli 

Ptilojms  leurin 

Bubueka. 

Uru-on. 

Bio? 

Glomcera  rufigitla 

Macropyyia  rufo-castanta.. 
1  CohiKu  nicobarica  

Kokorako. 

I-on. 

Kokole. 

1  Megapodius  brenchUyi 

*G<Ulus  domesticuB 

'^Porphyno  melanopterus  ... 

Nwmeniut  varieyatus   

Dtmiegr^a  sacra 

So-o. 
No-kea. 

Butorcndesjavanica 

*Ana8  tuperciliosn 

Stema  longipertnis    

♦Frigate-bird 

Pore-ei. 
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1.  HALIAfiTUS  LVUCOGASTER. 

Cmcuma  leucogatter  (Gm.) ;  Salvad.  Orn.  Papoasia,  i.  p.  7. 

a.  S  imm.    Aola,  Guadalcanar;    21.6.87.    Bill  black;   1^ 
dirty  grey ;  iris  brown.     Food  putrid  fisb. 

b.  2   imm.    Ada,  Gaadaicanar  ;    10.  8.  87*    Bill  slaty  blae ; 
legs  dirty  grey ;  iris  brown. 

2.  ASTUR  WOODPORDI. 

Astur  wood/ordif  Sbarpe,  suprd^  p.  183. 

3.  ASTUR  HOLOMELAS. 

Attur  holomeias,  Sharpe,  suprd,  p.  182. 

4.  Actur  shebjb. 

Asiur  sheba,  Sharpe,  suprd,  p.  183. 

5.  Astur  albigularis. 

Astur  albigularis  (Gray);  Sharpe,  suprh,  p.  183. 

5a.  Baza  gurneyi. 

Basa  gumeyi,  Salvad.  t,  e.  iii.  App.  p.  506. 

6.  Fandion  leucocephalus. 

Pandion  leucocephalus,  Gould ;  Salvad.  ^.  e.  L  p.  11. 

a.  $   ad.     Aola,  Guadalcanar ;    17.  7*  87.      Bill  black ;   legs 
white ;  iris  yellow. 

7.  Haliastur  girrenera. 

Haliastur  girrenera  (Vieill.) ;  Salvad.  /.  e,  i.  p.  15. 
(I.   $   ad.     Aola,  Guadalcanar;   20.  4.  87.     Bill  yellow;    1^ 
yellow ;  iris  red-brown. 

b,  cf  ad.    Aola,  Guadalcanar;    14.  5.  87.     Bill  yellow;    legs 
yellow ;  iris  red-brown. 

e.   d   ad.     Aola,  Guadalcanar;    27.  5.  87-     Bill  yellow;    legs 
yellow ;  iris  brown.    Food,  Orthoptera. 

8.  NiNOX  GRANTI. 

Ninox  ffraniij  Sharpe,  suprd  p.  183. 

9.  CaCATUA  DUCORP8I. 

Cacatua  ducorpsii,  Jacq.  &   Pucher  ;    Salvad.  t*  c.  i.  p.  104 
Sharpe,  in  Gould's  Birds  N.  Guinea,  pt.  xix.  pi. 

a.  2  ad.     Rubiana ;  7.  3.  87.     Bill  blue  ;  legs  black  ;  iris  red 
skin  round  eyes  pale  blue. 

b.  $  ad.     Aola,  Guadalcanar ;  21.4.87*    Bill  blue ;  legs  grey 
iris  red ;  skin  round  eyes  pale  blue. 

c.  $  ad.    Aola,  Guadalcanar ;    30.  4.  87.     Bill  pale  blue  ;  legs 
grey ;  iris  dark  brown. 
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d.  cT  ad.  Aola,  Ooadalcanar  ;  1.5. 87.  Bill  pale  blue  ;  legs 
grey ;  iris  nearly  black. 

Mr.  'Woodford  waa  of  opinion  that  the  red-eyed  birds  might  prove 
different  from  the  black-eyed,  but  I  cannot  find  any  difference  what- 
erer. 

10.  Nastterna  AOLJt,  sp.  n.    (Plate  X.  figs.  1,  2.) 

0*  $  ad.  Aola,  Gnadalcanar ;  14.  4.  87.  Bill  black ;  legs  grey  ; 
iris  red. 

}-  <S  ad.  Aola,  Gnadalcanar ;  1.6.  87.  Bill  black ;  legs  grey ; 
iris  orange. 

c.  cJ  ad.  Aola,  Gnadalcanar ;  5.  6.  87.  Bill  black ;  legs  grey ; 
msor&Qge^ 

Tbia  bird  is  at  once  distinguishable  from  the  larger  N.  finschi, 
J"?*?y»  vrhich  it  otherwise  resembles,  by  having  the  top  of  the 
"^  in  both  sexes  washed  with  azure-blue,  and  by  having  the  whole 
rmer  surface  yellowish  green,  without  any  stripe  of  orange-red  down 
we  centre  of  the  abdomen  in  the  male.  As  shown  by  the  above 
^I^oieiia,  the  blue  feathers  round  the  lower  mandible  are  a  cha- 
J!r^^  ^^  the  male,  while  the  reddbh-orange  distinguish  the  female. 
^  onlj  specimen  of  N.  finschi  in  the  Natural-Hbtory  Museum  is 
J  female :~«« Iris  dark  haieL  Bill  and  feet  ash.  San  Christoval, 
AogUBt  loth,  1880.— O.  E.  R:'  And  this  has  the  feathers  round 
ifjl**^odible  reddish  orange,  and  the  head  uniform  green,  like  the 


Total 
length. 

Oulmen. 

Wing. 

TaO. 

Tareufl, 

Short 
lattoe  hind  toe 
(».a.).    (».u.). 

in. 

in. 
0-3 
0-3 

in. 
2-25 
2-3 

in. 

1-05 

1-01 

in. 

0-32 

0-33 

in.         in. 
0-5       0-27 
0-5       0-25 

?  . : ; 

*•  •       GeOFFROYIUS  HETEROCLrrUS. 

«,     ^^i^^t)yMM  heierocliius  (Hombr.  &  Jacq.) ;  Salvad.  t.  c.  i.  p.  194  ; 
Snarj>^^  in  Gould's  Birds  of  New  Guinea,  pt.  viii.  pi. 

**•      cT    ad.    Aola,  Gnadalcanar;  22.  4.  87.    Bill  above  grey,  below 

^      *    ^^^  ^y  *  '"*  P*^^  yellow. 

.*•      ^    ad.    Aola,  Gnadalcanar;  4.  7.  87.     Bill  black;  legs  grey; 
Vna^ale  yeUow. 

^^    c$  ad.    Aola,  Gnadalcanar ;  4.7»  S7.     Bill  yellow  above,  black 
\^^^  ;  legs  grey ;  iris  pale  yellow. 

^'  2  ad.    Aola,  Gnadalcanar;    11.  8.  87.     Bill  yellow  above, 
blick  below ;  legs  grey ;  iris  straw. 

'^«   EcLECTUS  P0LYCHLORU8. 

^ciectu9 peetcralis  (T.L.S.  Miill.);  Salvad,  ^c.i.  p.  197. 

^^ctus  polychlorus  (Scop.) ;  Sharpe,  t.  c.  pt.  viii.  pi. 
,  ?'  ^    ad.     Aola,  Guadalcanar;   9.  4.  87.     Bill  above  yellow, 
below  black ;  legs  black ;  iris  red.     Food,  fruit. 
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6.  $  ad.  Aola,  Guadalcaoar;  14.  4.  87.  Bill  black;  legs 
black  ;  iris  red.    Food,  fruit. 

e.  (S  ad.  Aola,  Guadalcanar ;  30.  5.  87.  Bill  yellow  above, 
black  below ;  legs  black ;  iris  yellow. 

d.  cJ  ad.  Aola,  Gaadalcanar ;  1.6.87.  Bill  yellow  above,  black 
below ;  lees  black ;  iris  red. 

e.  2  &a*  Aola,  Gaadalcanar ;  1.6.  87.  Bill  black ;  legs  black ; 
iris  yellow. 

13.  LORIUS  CHLOROCERCUS. 

LoriuS  chlorocereus,  Gould,  Salvad.  t.  e.  i.  p.  239. 

a.  $  ad.  Aola,  Guadalcanar;  1.  6.  87.  Bill  orange;  1^ 
black  ;  iris  red. 

b.  2  ^^'  Aola,  Gaadalcanar  ;  9.  6.  87.  Bill  orange  ;  legs 
black ;  iris  red. 

c.  cT  ad.  Aola,  Guadalcanar;  10.  7.  87.  Bill  orange;  legs 
black  ;  iris  orange. 

d.  $  ad.  Aola,  Guadalcanar;  10.  7.  87.  Bill  orange;  legs 
black  ;  iris  red. 

e-A.  4  cJ  ad.  Aola,  Guadalcanar;  14.  7.  87.  Bill  orange;  legs 
black ;  iris  orange. 

i-m.  3  2  f^^'f  I  $  inim.  Aola,  Guadalcanar  ;  14.  7.  87.  Bill 
orange ;  legs  black  ;  iris  orange. 

n.  cT  ad.  Aola,  Guadalcanar;  17.7.87*  Bill  orange;  1^ 
black ;  iris  orange. 

o.  ^  ad.  Aola,  Gaadalcanar  ;  25.  7.  87.  Bill  orange  ;  legs 
black ;  iris  orange. 

The  young  female  has  not  got  the  black  patch  of  feathers  which 
lie  on  either  side  and  in  front  of  the  yellow  crescent  on  the  breast. 
The  red  on  the  throat,  cheeks,  back  of  the  neck,  belly,  &c.  is  mixed 
with  yellow,  and  the  yellow  zone  on  the  breast  is  not  clearly  defined, 
many  of  the  feathers  being  tipped  or  broadly  edged  with  red.  The 
red  on  the  inner  webs  of  the  primaries  is  suffused  with  yellow 
towards  the  extremities.  The  black  on  the  head  is  mixed  with 
green  similar  to  that  on  the  wing. 

14.  Eos  CARDINALIS. 

EoM  cardinalU  (Gray),  Salvad.  t.  c.  i.  p.  249. 

a.  2  ^^'  Rubiana ;  7.  3.  87.  Bill  yellow  ;  legs  black  ;  iris 
red.     Food,  flower  of  cocoa. 

b.  ^  ad.  Aola,  Gaadalcanar ;  15.5.87.  Bill  red-orange,  black 
on  top ;  skin  black,  with  a  yellow  band  at  lower  mandible ;  legs 
black ;  iris  red. 

c.  d.  (S  2  Ad*  Aok,  Guadalcanar  ;  10.  7.  87.  Bill  orange  ; 
legs  black  ;  iris  red. 

e-g.  2  d»l  $  ad.  Aola,  Guadalcanar ;  11.7.87.  Bill  orange; 
legs  black  ;  iris  red. 

A.  2  Ad.  Aola,  Guadalcanar  ;  12.  7.  87.  Bill  orange  ;  legs 
black ;  iris  red. 
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f.  S  ^^>  Aola,  OoadalcaDar ;  14.  7. 87.  Bill  orange ;  legs 
black;   iris  red. 

k-m.  1  <^,2  2  ad.  Aola,  Guadalcanar ;  17.  7.  87.  Bill 
orange  ;    legs  black ;  iris  red. 

15.  TXK,1CH06L088U8  MA88ENA. 

Trich4>^lo9mM  massena^  Bp.,  SaWad.  t.  e.  p.  288. 
a-c.   2    <^,1  $  ad.    Aola,Gaada]caiiar;  14.7.87.    Bill  orange; 
Uf?  S^T  5  iris  orange. 

16.  Ca^GOMANTIS  TTMBONOMU8. 

Cacom^awUiM  tymbonomus  (S.  Miill.),  Salvad.  t  e.  i.  p.  340. 
a.    $    inim.     Aola,  Guadalcanar  ;   18.  4.  87.    Bill  brown  ;  legs 
yeUoWy  toes  black ;  iris  brown.    Food,  beetles  and  flies. 

17.    HiASfPROCOCCYX  BA8ALI8. 

J^^Bf^pracoccyx  basalts  (Horsf.),  Salvad.  t,  c,  i.  p.  349. 

«•  $  ad.  Aola,  Guadalcanar ;  24.  4.  87.  Bill  black ;  legs  dark 
grey  ;  iria  brown.    Food,  beetles. 

*•  d  ad.  Aola,  Guadalcanar ;  3.5.87.  Bill  black;  legs  black; 
iris  brown. 

^'  cJ  ad.  Aola,  Guadalcanar ;  4.  5.  87.  Bill  black ;  legs  grey ; 
iris  brown. 

,  \  2  ad.  Aola,  Guadalcanar ;  6. 5. 87.  Bill  black ;  legs  black  ; 
ins  brown. 

18-.  Gtjbynamis  cyanocephala. 
^^*^ynamis  cyanocephala  (Latb.),  Salvad.  /.  c.  i.  p.  365. 
/*•     S   ad.    Aola,  Guadalcanar ;  6.  6.  87.     Bill  black  above,  grey 
bc">^  ;   legs  olive ;  iris  orange-red. 

'  ^  •     TJrODTN AMIS  TAITIEN8I8. 

^^odynamis  taitiensis  (Sparrra.),  Salvad.  t.  e.  i.  p.  370. 
^'     ^   imm.     Aola,  Guadalcanar ;  20.4.87.     Bill  brown  above, 
^*A  ^  l>elow ;  legs  yellowisb  grey ;  iris  yellow. 
..        ^   imm.    Aola,   Guadalcanar;  20.  5.  87      Bill  olive;    legs 
olive;    iHsyeUow. 

2^-   Nrsocbntor  mild. 

^^ocentor  milo  (Gould),  Salvad,  /.  c.  i.  p.  385. 
,    *•   Cd)ad.    Aola,  Guadalcanar ;    14.4.87.      Bill  black;   legs 

A    •  iris  red. 
W  •  i?^*^*"'        ^^*   Guadalcanar ;    4.  5.   87.      Bill  brown  ;  legs 
bimah  grej .  }„,  browm.     Food,  beetles  and  grasshoppers. 
.  .^\  $  ad.    Aola,  Guadalcanar ;  6.5.87*    Bill  brown;  legs  slate; 
^  dark  grey. 

^*    <S  ad.    Aola,  Guadalcanar;    15.  5.  87.     Bill  black;   legs 
8^*y  ;  iris  brown. 

14* 
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21.  KaTTioocKRoe  plicatus. 

Bkytidoenot  pUeatus  (Pean.),  Salvad.  L  c.  L  p.  392. 

«.  cJ  ad.  Aok,  Gundfllcamr;  14,  4.  87-  Bill  white,  reddish  il 
b«ie ;  lejrs  black ;  iris  red.     Food,  fruits  ajid  seeds. 

*.  2  ad.  Aola,  Guadalcanar  ;  14,4.  87*  Bill  vrbite,  reddbhat 
baae;  skin  of  throat  ciialk^white,  round  eye  blue-  legs  black; 
iris  red. 

r.  S  imm.  Aola,  Guadalcanar :  22.  4.  87.  BJU  yellowish 
whii^,  base  reddish;  throat  ehalk-w!iitej  skia  of  eye  blue;  legs 
black ;  iris  reddish  brown, 

d.  c^  ad.  Aola,  Guadalcatiar ;  26.  4.  87.  BiK  dirty  wljite»  r^d- 
di5h  at  base ;  throat  chaJk- white,  skin  round  eye  blue ;  iega  black ; 
iris  reddbh  yellow. 

e.  c  imm.  Aok,  Guadalcanar ;  27.4.87^  Bill tfhite,  hase red; 
skin  of  throat  chalk-white,  rouod  eye  blue ;  legs  black  ;  iris  reJdijb 
brown. 

/,/.  cT  ad.,  d  imm.  Aoia,  Guadalcanar;  30,  4.  87-  Bill 
white,  base  red  ;  skin  of  throat  chalk-whitD,  round  eye  pale  blue ; 
leirs  black  ;  iris  reddish  jelion-. 

i.  i:  imm.  Aola,  GuaJalcan&r;  IQ.  5.  87*  Bill  white,  base 
led  ;  skin  of  throat  and  ejes  white ;  legs  black  ;  iris  doll  yellow. 

i.  £  imm.  Aola,  Guadalcanar ;  13.  5.  87.  Bill  dirty  white, 
base  led ;  skio  of  throat  and  eyes  pure  white ;  legs  black  ;  iris  duU 
yellow. 

k.  o  •d.  Aola,  Guadalcanar ;  14,  5.  87.  Bill  dirty  white,  base 
red :  skin  of  throat  white,  round  eye  pale  blue ;  legs  black  ;  iris 
reddish  rellow. 

L  9  *ad.  Aola,  Guadalcanar;  29.  5.  87,  Bill  dirty  white, base 
red  ;  skin  of  throat  and  round  eye  cbalkj  white ;  legs  bkck  ;  iris 
brown. 

This  series  shows  the  interesting  and  curious  development  with 
aire  of  the  hornj  plates  on  the  upper  mandible.  The  youngest 
5f>eci mens  have  merelj  a  raised  lump,  while  the  oldest  has  no  less 
tiuin  seren  plates,  and  the  bill  is  loiij^er  and  stronger  than  in  the 
rx>unger  birds. 

The  Toung  male  (spec,  c)  has  a  bhck  spot  oti  the  extreTtoitj  of 
each  of  the  tail-finthers,  which  is  absent  in  the  rest  of  the  series,  and 
Mr.  Woodford  assures  me  it  is  the  only  specimen  in  which  he  ever 
ohserrcd  this  peculiaritj. 

1^2.  Alcedo  ispidoides. 

Jictdo  NpidoideSf  Less.,  Sal  r ad.  f,  c.  i,  p.  408* 

4f.  cT  Ad.  Aola,  Guadalcanar  ;  20.  4*  87.  Bill  bUck ;  legs  dark 
red-brown  ;  iris  brown.    Pood,  shrimps, 

h.  $  imm.  RoFafu  Biver ;  22.  d.  87.  Bill  black ;  legs  red ; 
iris  brown. 

c.  d  Acl*  -^ola,  Guadalcanar;  I.  7*87.  Bill  black;  legs  red; 
iris  brown. 
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23.  CSYX  SOLITARIA. 

Oeyx  9olitaria,Temm.9  Salvad.  t.  c.  i.  p.  420  j  Sharpe,  in  Gould's 
Birds  of  New  Guinea,  pt.  iii.  pi. 

..0*  (^  ad.    Aola,  Guadalcanar;  27.  6.87.    Bill  red;  legs  red; 
JHsred. 

24.  Halcyon  lbucopygia. 

^yanalcyon  leueopygia,  Verr.,  Salvad.  i.  p.  457. 
BokyoH  leucopygiot  Sharpe,  in  Gould's  Birds  of  New  Guinea, 
pt.  xviii.  pi. 

0*  dad.     Aola,  Guadalcanar;    11.  4.  87*    Bill  black;    legs 
i^;  iris  brown.     Food,  lizards  and  grasshoppers. 

^.   $  ad.    Bovatu,  Guadalcanar ;  15.  4.  87.    Bill  black;   legs 
^'^k;  iris  brown.     Food,  beetles  &c. 

> .  ^«    d  ad.     Aola,   Guadalcanar ;    8.    5.   87.     Bill   black ;    legs 
^  ;   iris  dark  brown. 
1.^-    <S   imm.     Aola,  Guadalcanar;    12.5.87*     Bill  black;   legs 
^^  ;    iris  brown- 
Li  *»w/^      c5  ?  ad.    Aola,  Guadalcanar ;   14.  7.  87.    Bill  black ;  legs 

n^  5    iris  brown. 
.   Only  -^Q  adult  males  haye  the  white  rump  ;  in  the  young  male  it 
^  purplish  and  undefined,  and  the  neck  and  breast  are  pinkish  buff. 

^^*    ^Ialcyon  saurophaga. 

^^»««^oyfl/tf  saurophaga  (Gould),  Salvad.  t.  c.  i.  p.  469. 

^'  -A.<1.    Rubiana  ;  4.  3.  87.    Bill  black  ;  legs  black  ;  iris  brown. 

2^*     XIalcyon  tristrami. 

^**^oyfl/i>  tristrami  (Layard),  Salvad.  t.  e,  iii.  App.  p.  524. 

"^^c^on  tristrami,  Layard,  Sharpe,  in  Gould's  Birds  of  New 
Q^^^n.^  pt.xix.pl. 

^'  A.cl.  Aoh,  Guadalcanar  ;  8.  5.  87.  Bill  black,  white  below ; 
legs  olnek;  iris  dark  brown. 

^^*    Halcyon  sancta. 

^^*^^o>patis  saneta  (Bodd-X  Salvad.  t.  e.  i.  p.  470. 
^*    Imm.    Rubiana;  20.  3.  87.  Bill  black  ;  legs  black;  iris  brown. 
^*     c^    imm.     Aola,  Guadalcanar;    21.4.87.     Bill  black;  legs 
8*^  »    iris  brown. 

^*  ^  imm.  Aola,  Guadalcanar  ;  24.  4.  87.  Bill  black  ;  legs 
8T^  ;    iris  brovm. 

^*  <S  ad.  Aola,  Guadalcanar ;  30. 4.  87.  Bill  black  ;  legs 
P^  »    iris  brown. 

^*     c?   imm.     Aola,   Guadalcanar;    14.5.87.     Bill   black;   legs 
W^  grey ;  iris  brown. 

J  *  c^   ad.    Aola,  Guadalcanar  ;    26.  6.  87.      Bill  black,  white 
below  ;    legj  g^ey  ;  iris  dark  brown. 

9*  $  id.    Aola,  Guadalcanar ;  4.  7.  87.     Bill  black ;  legs  grey ; 
insbro^m. 
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28.  EURYSTOMUB  CRA8SIROSTRI8. 

Euryatomus  crassirostris,  Sclater,  Salvad.  t  c.  i.  p.  510. 

a.  <5  ad.     Aola,  Ouadalcanar;  4.  4.  87.     Bill  red;  legs  red 
iris  brown.    Food,  beetles. 

b.  d  ad.     AoLa,  Guadalcanar ;  7.  4.  87.     Bill  red ;  1^  red 
iris  brown.     Food,  beetles. 

e.   2  A<1*     -^oK  Gruadalcanar ;  15.4.87.     Bill  red;  legs  red 
iris  brown.     Food,  beetles. 

d.  2  ad*    Aola,  Guadalcanar ;  30.  5.  87.    Bill  red ;  legs  red 
iris  red-brown. 

e.  dad.      Aola,  Guadalcanar;    1.6.87.     Bill  red;    legs  red 
iris  red-brown. 

29.  Macropteryx  mystacba. 

Macropierys  mystacea  (Less.),  Salrad.  t,  e.  i.  p.  537. 

a.  6  ad.  Rovatu,  Guadalcanar;  20.5.87.  Bill  black;  1^ 
black ;  iris  black. 

b,  e.  6  2  ad.  Aola,  Guadalcanar ;  24.  6.  87.  Bill  black ;  legs 
black ;  iris  black. 

30.  COLLOCALIA  SPODOPY6IA. 

CoUoealia  spodopygia  (Peale),  Salvad.  t,  e.  i.  p.  546. 
a.   S  ad.     Aola,  Guadalcanar ;    2.   5.  87.      Bill  black;     legs 
black ;  iris  black. 

31.  HiRUNDO  TAHITICA. 

Hirundo  tahitica,  Gm.,  Salvad.  t  e.  ii.  p.  5. 
a.   2  ad.     RoYatu  River,  Guadalcanar ;  14.  5.  87.     Bill  black ; 
legs  black  ;  iris  black. 

32.  MONARCHA  CASTANEIVENTRIS. 

Pomarea  castaneiventris  (Yerr.),  Salvad.  t  c.  ii.  p.  1 1  ;  Sharpe, 
/.  c.  part  xviii.  pi. 

a.  dad.  Aola,  Guadalcanar ;  12.4.87.  Bill  blue;  legs  blue; 
iris  black. 

b.  2  ad.  Aola,  Guadalcanar ;  22.  4.  87.  Bill  blue ;  legs  blue ; 
iris  black. 

c.  2  ad.  Aola,  Guadalcanar ;  2.  5.  87.  Bill  slate-blue ;  legs 
slate-blue ;  iris  black. 

d.  S  ad.  Aola,  Guadalcanar;  20.  5.  87.  Bill  slate;  legs  slate; 
iris  black. 

e.  2  ad.  Aola,  Guadalcanar;  7.  7.  87.  Bill  slate;  legs  slate; 
iris  black. 

There  is  no  doubt  about  the  correctness  of  the  above  identification, 
as  I  have  Verreaux's  tjpe  before  me.  The  Monarcha  ru/O'Castanea  oif 
Ramsay  (see  Sharpe,  in  Gould's  Birds  of  New  Guinea,  part  xviii.  pi.) 
is  stated  to  come  from  Lango,  Ouadalcanar  ;  but  the  three  speci- 
mens in  the  Natural-History  Museum  were  obtained  by  Mr.  G. 
£.  Richards  in  tSan  Christ  oval,  and  I  think  it  almost  certain  that 
Mr.  Ramsay's  type  specimens  must  also  have  come  from  that  island. 


1888.]  BIHDB  OF  TBB  SOLOMON  ARCHIPELAGO.  195 

The  specimeDS  obtamed  bj  Mr.  Woodford  in  Fauro,  and  doabt- 
fiillj  referred  bj  me  in  mj  paper  (P.  Z.  S.  1887,  p.  331)  to  if.  ea«- 
tanewentris,  now  prove  to  be  a  weU-marked  and  distinct  species  (see 
Sharne,  aboye,  p.  183).  I  think  the  following  localities  will  be 
foona  correct  for  the  three  species : — 

Monarcha  eastaneiventrU  (Verr.),  hab.  Guadalcanar. 

ru/b-eastanea,  Ramsay,  hab.  San  Christoya). 

erythrosticia,  Sharpe,  hab.  Fauro. 

33.  PiKZORHTNCHUS  BRODIEI. 

Monarcha  brodiei,  Ramsaj,  Salyad.  t,  e,  ii.  p.  26. 
Peizorhynchua  brodiei^  Sharpe,  in  Gould's  Birds  of  New  Guinea, 
pt.  xyiii.  pi. 

a.  c^  ad.  Aola,  Guadalcanar ;  30.4.  87.  Bill  slate-blue;  legs 
slate-blue ;  iris  black. 

b.  S  ad.  Royatu  Riyer,  Guadalcanar;  21.  5.  87.  Bill  slate; 
legs  slate ;  iris  black. 

c.  <5  ad.  Aola,  Guadalcanar ;  3.  7.  87.  Bill  slate ;  legs  slate ; 
iris  black. 

d.  $  ad.  Aola,  Guadalcanar ;  4.  7.  87.  Bill  slate;  legs  slate; 
iris  black. 

e.  <S  ftd.  Aola,  Guadalcanar ;  6.  7*  87.  Bill  slate ;  legs  slate ; 
iris  black. 

If  Mr.  Woodford  has  sexed  these  birds  correctly,  the  $  is  identical 
with  the  6  >  and  the  bird  figured  by  Mr.  Sharpe  (op.  eit.)  as  the 
adult  $  must  be  immature. 

34.  Rhipidura  cockerelli. 

Sauloprocta  cockerelli,  Ramsay,  Salyad.  t,  c,  ii.  p.  53. 
Rhipidura  cockerelli,  Sharpe,  in  Gould's  Birds  of  New  Guinea, 
pt.  xyii.  pi. 

a.  Ad.  Aola,  Guadalcanar ;  20.  4.  87.  Bill  black ;  legs  black ; 
iris  black.    Food,  flies. 

b.  $  (7)ad.  Aola,  Guadalcanar  ;  21.4.87.  Bill  black ;  legs 
black ;  iris  black. 

c.  2  ad.  Aola,  Guadalcanar;  30.  4.  87.  Bill  black;  legs 
black ;  iris  black. 

35.  Rhipidura  rubrofrontata. 

Rhipidura  rubro/rontata,  Ramsay  ;  Salyad.  t.  c.  ii.  p.  68  ;  Sharpe, 
in  Gould's  Birds  of  New  Guinea,  pt.  xxi.  pi. 

a.  c^  ad.  Aola,  Guadalcanar;  14.  4.  87.  Bill  black;  legs 
grey ;  iris  black. 

36.  Myiagra  ferrocyanea.  • 

Myiagra  Jerrocynnea,  Ramsay,  Sahad.  t.  c.  ii.  p.  79 ;  Sharpe, 
in  Gould's  Birds  of  New  Guinea,  pt.  xyii.  pi. 

a.  $  ad.  Aola,  Guadalcanar;  21.  4.  87.  Bill  bhick;  legs 
black ;  iris  black. 
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h.  6  ad.  Aola,  Gaadalcanur ;  4.  5.  87.  Bill  slaty  blue ;  legs 
black ;  iris  black. 

c.  $  ad.  Aola,  Guadalcanar ;  4.  7.  87.  Bill  black  ;  legs  slate; 
iris  black. 

The  sexing  of  these  specimens  shows  that  Mr.  Sbarpe  is  correct 
in  regarding  3f.  palUdOy  Ramsay,  as  merely  the  female  of  the 
black-and-white  species  M.  ferroeyanea. 

37.  Gratjcalus  sculteri. 

Grauealus  sclateri,  Salvad. ;  Salvad.  /.  c.  ii.  p.  136. 

a.  S  ad.  Aola,  Guadalcanar ;  5.  4. 87.  Bill  black ;  legs  black ; 
iris  black. 

b.  2  ad.  Aola,  Guadalcanar;  20.4.87.  Bill  black;  legs 
black ;  iris  dark  grey,  almost  black. 

38.  Graucalus  holopolius. 
0raucalu8  holopolius ^  Sharpe,  tmted,  p.  184. 

a.  $  ad.  Aola,  Guadalcanar;  21.  4.  87.  Bill  black;  legs 
black ;  iris  black. 

39.  Graucalus  pusillus. 

OraucaltM  pusillus,  Ramsay  ;  Salvad.  ^.  e.  ii.  p.  140 ;  Sbarpe,  t,  e, 
pt.  xvii.  pi. 

a,  $  ad.  Aola,  Guadalcanar;  13.4.87.  Bill  black;  legs 
black ;  iris  yellow. 

b.  $  ad.  Aola,  Guadalcanar;  30.4.87.  Bill  black ;  legs 
black ;  iris  yellow. 

40.  Edoliisoma  erythropygon. 
Edoliisoma  erythropygium,  Sharpe,  anted,  p.  184. 

41.  Pachycephala  astrolabi. 
Pachycephala  astrolabi^  Bp. ;  Salvad.  t,  c.  ii.  p.  215. 

a.  (5  ad.     Aola ;  1 1 .  4. 87.     Bill  black  ;  legs  brown  ;  iris  brown. 

b.  {6  imm.)  Aola;  15.4.87.  Bill  brown;  legs  grey;  iris 
black.     Food,  insects. 

c.  S  juv.  Aola  :  15. 4. 87.  Bill  brown ;  legs  grey  ;  iris  black. 
Food,  insects. 

d.  S  juv.  Aola  ;  15. 4.  87*  Bill  brown;  legs  grey  ;  iris  black. 
Food,  insects. 

e;  S  juv.  Aola  ;  22.  4.  87.  Bill  brown  :  legs  grey ;  iris  black. 
/.    $.     Aola;   17.  4.  87.     Bill  brown;  legs  grey;  iris  black. 

g.  (S  ad.  Aola  ;  17.  4.  87.  Bill  black  ;  legs  brown  ;  iris  black. 
Food,  seeds. 

h,  juv.  Aola ;  2.  5.  87.  Bill  brown ;  legs  brown  ;  iris  dark 
grey.     Food,  grasshoppers. 

t.  (5  juv.  Aola ;  2.  5.  87.  Bill  pale  brown ;  legs  pale  brown ; 
iris  dark  grey. 

k.  <5  ad.  Aola;  3.  5.  87.  Bill  black;  legs  grey;  iris  dark 
grey. 
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/.   (S  ad.    Aola ;  5.  6.  87.    Bill  black ;  legs  grey ;  iris  black. 

m.   S  ad.     Aola;  4.  7.  87*     Bill  black;  legs  grey;  iris  black. 

II.    $  ad.  f     Aola ;  7.  7.  87.     Bill  black ;  legs  grey  ;  iris  brown. 

0.  S  ad.  Aola ;  11.7.  87.  Bill  black ;  legs  light  brown  ;  iris 
black. 

The  young  male  resembles  the  adult  female,  but  has  the  yellow 
of  the  outer  axillaries  indistinct  or  absent  and  the  yellow  of  the 
under  tail-eoyerts  and  flanks  much  paler. 

As  the  young  male  becomes  adiilt  the  whitish  colour  of  the  throat, 
lower  breast,  and  belly  becomes  yellow  and  the  pectoral  zone  becomes 
of  a  deeper  brown  and  more  denned. 

42.  CiNNYRIS  FRBNATU8. 

Cyrstosiomus  frenatus  (S.  MiilL),  Salvad.  t.  c.  ii.  p.  265. 
a.   (5   ad.    Aola,  Guadalcanar ;    20.  6.  87.      Bill  black ;    legs 
black ;  iris  black. 

43.  Mtzomela  sharpei,  sp.  n.     (Plate  X.  fig.  3.) 

a.  (5  ad.  Aola,  Ouadalcanar ;  4. 7*  87.  Bill  black  ;  legs  olire ; 
iris  black. 

Forehead  dull  black  ;  occiput,  neck,  and  back  olive-yellow  ;  rump 
and  upper  tail-coverts  rufous  olive.  Wing-coverts,  quills,  and  tail- 
feathers  blackish  edged  with  olive-yellow,  primaries  with  the  upper 
half  of  the  inner  web  edged  with  white.  Cheeks  and  throat  dull 
black ;  neck  and  upper  breast  same  as  back ;  rest  of  the  under 
surface  yellowish  buff.  Quills  below  grey  edged  with  white,  tail- 
feathers  grey. 

This  species  is  quite  unlike  anything  hitherto  described,  and  I 
have  named  it  in  honour  of  my  colleague  Mr.  Bowdler  Sharpe. 

Total  length  5*1  inches,  culmen  0*85,  wing  2*5,  tail  1*8,  tarsus  0*9. 

44.  DiCiBUM  JSNEUM. 

DiciBum  (sneum,  Jacq.  &  Pucher. ;  Salvad.  t,  c.  ii.  p.  280 ;  Sharpe, 
/.  e.  pt.  xvii.  pi. 

0.  (^  ad.  Aola,  Guadalcanar ;  5. 7.  87.  Bill  black ;  legs  black  ; 
iris  black. 

45.  Brythrura  trichroa. 

Erythrura  trichroa  (Kittl.),  Salvad.  t,  e.  ii.  p.  442. 

a,  S  imm.  Aola,  Guadalcanar ;  9.  6.  87*  Bill  black ;  legs 
pale  brown  ;  iris  dark  brown. 

h.  $  ad.  Aola,  Guadalcanar;  30.6.87.  Bill  black;  legs 
light  brown  ;  iris  dark  brown. 

e-^.  (J ,  2  $  ad.  Aola,  Guadalcanar ;  5.  7.  87.  Bill  black  ; 
legs  light  brown ;  iris  black. 

/.  $  ad.  Aola,  Guadalcanar;  6.  7*  87.  Bill  black;  legs  light 
brown ;  iris  black. 

The  adult  male  differs  from  the  young  male  and  females  in 
having  the  forehead  and  cheeks  brighter  azure-blue  and  the  whole 
upper  and  under  surface  much  brighter  green. 


198  MR*  W.  R.  OOILYIB-ORANT  ON  THS  [Mar.  6, 

46.  Lamprocorax  grandis. 

Lamprocarax  i^andis,  Salrad. ;  SalTad.  /.  e.  ii.  p.  462. 

a.  (S  ad.  Aola,  GkiadalcaDar ;  30.5.87.  Bill  black;  legs  black; 
iris  red. 

b.  $  ad.  Aola,  Goadalcanar ;  14.  7.  87.  Bill  black ;  legs 
black;  iris  red. 

e.  $  ad.  Aola,  Guadalcanar;  28.  7.  87.  Bill  black;  1^ 
black ;  iris  red. 

Z.  minor  has  been  accidentallj  figured  by  Mr.  Sharpe  (t.  c.)  under 
the  name  of  Lamprocorax  grandis. 

47.  MiNO  KREFFn. 

Mino  hreffti  (Sdater) ;  Salrad.  t.  e*  ii.  p.  469. 

a.  c^  ad.  Aola»  Gaadalcanar ;  16.  4.  87.  Bill  and  skin  roond 
eye  yellow ;  legs  yellow ;  iris  yellow. 

b.  2  <^d.  Aola»  Gaadalcanar ;  20.  6.  87*  Bill  and  skin  round 
eye  yellow  ;  legs  yellow ;  iris  yellow. 

48.  Macrocorax  woodfordi. 

Macroeorax  woodfordi.  Grant,  P.  Z.S.  1887,  p.  332. 

a.  $  ad.  Aola,  Gaadalcanar;  18.4.87.  Bill  white  with  black 
tip ;  legs  black ;  iris  greyish  brown. 

b.  2  &d.  Aola,  Gaadalcanar;  19.4.87.  Bill  white  with  black 
tip  ;  legs  black ;  iris  greyish  brown.     Food,  fruit  and  seeds. 

c.  Ad.  Aola,  Gaadalcanar;  3.  5.  87*  Bill  white  with  black 
tip ;  legs  black ;  iris  dark  grey.     Food,  fruit  and  insects. 

d.  $  ad.  Aola,  Gaadalcanar ;  7.  5.  87.  Bill  white  with  black 
tip ;  legs  black ;  iris  dark  grey. 

e.  (5  ad.  Aola,  Guadalcanar;  16.  5.  87.  Bill  white  with  black 
tip ;  legs  black ;  iris  dark  grey. 

/.  (J  ad.  Aola,  Gaadalcanar;  25.  5.  87.  Bill  white  with  black 
tip ;  legs  black  ;  iris  dark  grey. 

ff-h.  (S  2  Acl.  Aola,  Guaaalcanar;  4.  6.  87.  Bill  white  with 
black  tip  ;  legs  black ;  iris  dark  grey. 

t.  c^  ad.  Aola,  Guadalcanar ;  6.  6.  87.  Bill  white  with  black 
tip ;  legs  black  ;  iris  dark  grey. 

k,  S  ad.  Aola,  Guadalcanar;  17.7.87.  Bill  pinkish;  legs 
black;  iris  dark  grey. 

/.  $  ad.  Aoia,  Guadalcanar;  10.  8.  87.  Bill  white  with  black 
tip ;  legs  black  ;  iris  grey. 

m.  $  ad.  Aola,  Guadalcanar ;  12.8.87.  Bill  wbite  with  blade 
tip ;  legs  black  ;  iris  grey. 

n.  Ad.  Aola,  Guadalcanar ;  25.  8.  87*  Bill  white  with  black 
tip  ;  legs  black  ;  iris  grey. 

o.  2  acl.  Aola,  Guadalcanar;  31.  8.  87.  Bill  pink  with  black 
tip  ;  legs  black  ;  iris  dark  grey. 

All  the  series  agree  well  with  the  tjpe  and  the  sexes  are  entirely 
similar. 
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49.   PriLOPUS  80LOMONBN8IB. 

Ptilopua  sohmanensisy  G.  B.  Gr. ;  Salvad.  i.  e.  iii.  p.  50 ;  Sharpe, 
in  Gt>uld's  Birds  of  New  Guinea,  pt  xiz.  pi. 

a.  $  imm.  Aola,  Guadalcanar;  6.  5.87.  Bill  black;  legs  red; 
irisyellow. 

Tiiis  bird  is  almost  identical  in  every  particular  with  Gray's  type, 
which  is  also  an  immatnre  female.  The  general  colour  is  entirely 
green,  except  parts  of  the  belly,  flanks,  and  under  tail-coTerts,  which 
are  yellow,  and  the  tail  and  primaries,  which  resemble  those  of  the 
adult. 

50.  PriLOPUS  LEWISI. 

Ptiiopus  lewUi,  Ramsay ;  Salrad.  t.  c.  iii.  App.  p.  556 ;  Sharpe, 
in  GU)uld's  Birds  of  New  Guinea,  pt.  xvii.  pi. 

a.  $  juT.  Aola,  Guadalcanar ;  6.  5.  87.  Bill  black ;  legs  red ; 
uris  yeUow. 

b.  2  *cl.  Aola,  Guadalcanar ;  8.  5.  87*  Bill  yellow  ;  legs  red ; 
iris  yellow. 

c.  <5  ad.  RoTatu,  Guadalcanar ;  20.  5.  87*  Bill  yellow ;  legs 
red ;  iris  orange. 

d,e.  S  2  &d.  Aola,  Guadalcanar ;  30.  5.  87.  Bill  black ;  legs 
red ;  iris  yellow. 

51.  PriLOPUS  8UPERBUS. 

Ptilopus  iuperbus  (Temm.),  Salrad.  t.  c.  iii.  p.  6. 
(5  ad.    Aola,  Guadalcanar;  4.  6.  87.     Bill  black;  legs  red;  iris 
yellow. 

52.  Globicera  rufigula. 

Carpophaga  rufigula,  Salvad. ;  Salrad.  t,  c.  iii.  p.  79. 
a.   S  ad.  Aola,   Guadalcanar ;    25.  5.  87.     Bill   black ;    wattle 
red ;  legs  red ;  iris  red. 

53.  Carpophaga  brenchleti. 

Carpophaga  brenehleyi,  G.  R.  Gr. ;  Salvad.  t.  e.  iii.  p.  90. 

a.  Ad.  Aola,  Guadalcanar;  1.  6.87.  Bill  black;  legs  car- 
mine ;  iris  carmine. 

A  specimen  of  this  little-known  species  was  obtained  and  aerees 
well  with  Gray's  type  in  the  Natural-History  Museum.  Mr.  Wood- 
ford says  that  this  is  the  common  species  of  the  island. 

54.  TURACOSNA  CRA8SIROSTRI8. 

•     (Ihtraecena  erassirostris,  Gould ;  Salvad.  t,  e.  iii.  p.  131. 

a.  $  ad.  Aola,  Guadalcanar ;  11.5.87.  Bill  and  skin  round  eye 
carmine  ;  legs  bright  red ;  iris  bright  red. 

b.  (S  ad.  Aola,  Guadalcanar ;  30.  5.  87.  Bill  carmine ;  legs 
carmine  ;  iris  reddish  brown. 
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55.  Macropygia  rufocastanea. 

Macropygia  rufocMtanea^  Ramsay  ;  Salvad.  t.  c.  iiL  p.  149. 

a.  $  ad.  Aola,  Guadalcanar ;  5.  6.  87.  Bill  black ;  legs  red ; 
iris  orange. 

b.  $iinm.  Aola,  Guadalcanar;  10.  6.  87.  Bill  black;  legs 
red ;  iris  brown. 

e.  $  ad.  Aola,  Guadalcanar;  24.  6.  87.  Bill  black  ;  legs  dull 
pink ;  iris  reddish  brown. 

These  specimens  agree  well  with  Ramsay's  description  of  the 
species,  the  adults  exhibiting  the  curious  bifid  feathers  of  the 
upper  breast  and  sides  of  the  neck  and  reminding  one  of  certain 
species  of  Ptilopua.  The  young  birds  do  not  exhibit  this  peculiarity, 
and  as  the  black  bases  of  the  feathers  are  hidden,  the  breast  is  a 
uniform  deep  cinnamon-rufous,  instead  of  having  the  appearance 
of  being  spotted  with  black.  The  male  which  came  in  Mr.  Wood- 
ford's first  collection  (see  P.  Z.  S.  1887,  p.  332)  is  not  an  adult  but 
a  young  bird. 

56.  Phlogosnas  solomonensis,  sp.  n. 

a.  ^  ad.  Ada,  Guadalcanar;  17.  8.  87.  Bill  black;  legs  car- 
mine ;  iris  brown. 

Forehead  dark  ashy  grey  ;  back  and  sides  of  the  neck  ashy  black ; 
occiput,  middle  of  the  neck  (paler),  back,  rump,  greater  wing-  and 
tail-coverts,  and  outer  secondary  quills  dark  chocolate  washed  with 
purple.  Lesser  and  median  vring-coverts  dark  glossy  purple.  Rest 
of  the  quills  dark  brown  and  tail-feathers  dark  brown  washed  with 
chocolate-maroon,  except  the  outer  three  on  each  side,  which  are 
darker  and  terminated  by  a  light  reddish  band.  Cheeks,  throat, 
and  breast  dull  ashy  grey,  becoming  lighter  towards  the  belly  and 
succeeded  by  a  zone  of  iridescent  dark  brown  feathers.  Rest  of 
the  belly  and  under  tail-coverts  chalky  reddish  brown.  Axillaries 
and  under  wing-coverts  dark  brown,  the  latter  with  a  few  light  red 
feathers.  Quills  and  tail-feathers  below  dark  brown;  the  upper 
edge  of  the  inner  web  of  the  primaries  and  the  ends  of  the  tail- 
feathers  reddish. 

This  species,  though  nearly  allied  to  P.  johatuuBy  Sclater  (P.  Z.  S. 
1877,  p.  112,  pi.  xvi.),  is  altogether  a  darker  bird,  the  latter  having 
the  breast  whitish  grey,  and  the  occiput,  back,  &c.  washed  with  olive 
instead  of  purple. 

No  doubt  Mr.  Ramsay  is  correct  in  his  supposition  that  P,  Johanna, 
the  types  of  which  are  before  me,  comes  neither  from  the  Solomon 
Islands  nor  New  Hebrides,  but  was  obtained  by  the  Rev.  G.  Brown 
in  New  Britain,  whence  specimens  have  since  been  brought. 


Culmen.    Wing.      Tail.     Tarsus. 
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57.  Phlocmbnas,  sp.  inc. 

a.  c^  juT.  AoUy  Guadfdcanar ;  30.  5.  87.  BUI  brown ;  legs 
brown ;  iris  brown. 

b.  S  jnv.  Aola,  Guadalcanar ;  30.  5.  87.  Bill  brown ;  legs 
brown ;  iris  dark  brown. 

c.  S  jnv.  Aola,  Guadalcanar ;  26.  6.  87.  Bill  dark  brown  \ 
legs  brown  ;  iris  ligbt  brown. 

Tbese  young  birds  probably  represent  an  unknown  species  nearly 
allied  to  the  P.  jobiensis,  from  the  young  of  which  they  differ  in 
lacking  the  white  superciliary  streak.  They  are  evidently  of  the 
species  referred  with  doubt  by  Mr.  Ramsay  (P.  L.  S.  N.  S.  Wales^  i. 
p.  374)  to  Chalcaphap9  margaritluB,  D'Alb.,  Salvad. 

58.  Chalcophaps  stephani. 

Chalcophaps  stephani  (Pucher.  et  Jacq.);  Salvad.  t,  e,  iii.  p.  178. 

a.  2  &<i*  Aola,  Guadalcanar ;  6.  5.  87.  Bill  yellow ;  legs 
red ;  iris  brown. 

b.  S  ad.  Aola,  Guadalcanar;  31.5.87.  Bill  yellow;  legs 
red ;  iris  brownish  red. 

c.  (S  ad.  Aola,  Guadalcanar ;  27.  6.  87.  Bill  yellow ;  legs 
red ;  iris  brown. 

The  female  differs  from  the  male  only  in  having  the  frontal  half 
of  the  head  dark  ash-grey  instead  of  white. 

59.  Megapodixjs  brenchleyi. 

Megapodius  brenchleyi^  G.  R.  Gr. ;  Salvad.  /.  e.  iii.  p.  240. 

a.  $  ad.  Aola,  Guadalcanar ;  9.  4. 87.  Bill  yellow ;  legs 
black ;  iris  brown. 

6,  e.  2  d  ad.  Aola,  Guadalcanar;  19.4.87.  Bill  yellow; 
legs  black  ;  iris  reddish  brown. 

d.  Pull.  Rovatu,  Guadalcanar ;  24.  5.  87.  Bill  brown ;  legs 
brown ;  iris  brown. 

e.  Ad.  Aola,  Guadalcanar ;  27.  5.  87.  Bill  gamboge ;  legs 
olive-brown ;  iris  reddish  brown. 

/.  S  ad.  Aola,  Guadalcanar ;  7.  7.  87.  Bill  yellowish  brown  ; 
legs  oUve ;  iris  reddbh  brown. 

60.  ESACUS  MAGNIR08TRI8. 

Orthorhamphus  magnirostris  (Geoffr.)  ;  Salvad.  t,  c.  iii.  p.  290. 
a.   $    ad.     Aola,   Guadalcanar ;    9.6.  87.      Bill   black ;    legs 
yellow ;  iris  yellow. 

61.  NUMENIUS  YARIEOATUS. 

Numenius  variegatus  (Scop.),  Salvad.  t,  c.  iii.  p.  332. 

a.  c^  ad.  Aola,  Guadsdcanar ;  26. 4.  87.  Bill  black ;  legs 
grey ;  iris  dark  brown. 

b.  (S  ad.  Aola,  Guadalcanar ;  14.  5.  87.  Bill  black ;  legs 
olive ;  iris  black. 

c.  2  ad.  Aola,  Guadalcanar ;  13.  7. 87.  Bill  black ;  legs 
pearl-grey  ;  iris  dark  brown. 
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62.  Deiiiborbtta  sacra. 

Demiegretta  taera  (Omel.),  Salrad.  t  e.  iii.  p.  345. 

a,  S  ad.  Rubiana;  10.3.87.  Bill  grey;  legs  yellow;  iris 
yellow.    Food,  fish. 

A  Tery  fine  adtdt  male,  with  the  crest  and  dorsal  plumes  long  and 
well  derelopedy  the  latter  extending  beyond  the  wings,  and  the  bill 
seems  unosually  large  and  strong,  the  colmen  measuring  3*6 ;  post- 
femoral  powder-down  patches  largely  developed. 

63.  BUTORIDES  JAVANICA. 

fiutoroides  javanica  (Horsf.),  Salvad.  t.  e,  iii.  p.  359. 

a.  c^  juv.  Aola,  Guadalcanar ;  19.  4.  87.  Bill  black  and  yellow ; 
legs  olive ;  iris  yellow.     Food,  fish. 

6.  c^  imm.  Aola,  Guadalcanar;  6.  5.  87*  Bill  black  and 
yellow ;  legs  grey  ;  iris  yellow. 

64.  Aroeiralla  i^oodfordi,  sp.  n. 

a.  2  nearly  ad.  Aola,  Guadalcanar;  5.7.87.  BiU  straw- 
colour,  with  black  streak  on  tip';  legs  olive  ;  iris  yellow. 

b.  (S  imm-  Aola,  Guadalcanar;  15.  7.87.  Bill  above  black, 
below  grey ;  legs  light  brown  ;  iris  yellow. 

e.  $  ad.  Aola,  Guadalcanar ;  30.  8.  87.  Bill  above  brown, 
below  yellow  ;  legs  grey-brown ;  iris  yellow. 

Total  length.  Oulmen.  Wing.  Tail.  Tanos. 

in.  in.             in.  in.  in. 

a    18-4  31           7-4  27  27 

b    18-5  3-1           7-5  2-7  27 

c    18-4  31           7-6  2-6  27 

Char.  Adult  female  (spec.  e).  Head  ashy  black,  fading  gradually 
into  the  dark  chestnut-rufous  of  the  neck,  back,  and  wing-coverts. 
Rump  and  upper  tail-coverts  dusky,  fringed  with  cinnamon-rufous. 
Quills  and  tiul-feathers  ashy  black,  like  the  head.  Superciliary 
streak  and  cheeks  chestnut.  Throat  and  neck  flecked  with  dark 
shafl-spots.  Whole  under  surface  of  the  body  cinnamon-rufous, 
becoming  more  cinnamon  and  less  rufous  below  the  breast 
AxiUaries  whitish  buff,  under  wing-coverts  cinnamon  and  chestnut. 
Quills  below  ashy  black.  The  long  loose  upper  wing-coverts  exceed 
the  len^h  of  the  wings  by  one  inch. 

Specimen  a  differs  from  the  above  in  the  following  particulars 
only : — Some  of  the  feathers  of  the  head  have  still  light  transverse 
margins ;  the  upper  wing-coverts  are  light  cinnamon,  with  dusky 
Y-shaped  subterminal  markings;  the  quills  are  still  edffed  with 
buff)  and  the  outer  secondaries  are  light  red  with  a  subterminal 
dark  brown  spot  edged  with  buff. 

Young  male  (spec.  6).  Head  ashy  black,  rest  of  the  upper 
surface  dark  reddish  brown  and  blackish,  all  the  feathers  bemg 
fringed  with  pale  buff.  Basal  half  of  the  wing-coverts  ashy  black, 
each  feather  terminating  with  three  parallel  bars  of  cinnamon-rufous, 
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dark  brown^  and  pale  buff.  Rump  and  upper  tail-eoverts  dark  ash, 
fringed  with  white.  Qnilla  and  tail-feathers  ashj  black,  with  buff 
margins.  Cheeks  and  under  surface  of  the  body  cinnamon^  paling 
into  dirty  white  below.  The  feathers  on  the  throat  and  neck 
streaked  and  spotted  with  dark  brown.  Axillaries  whitish,  under 
wing-coTcrts  dark  grey  mixed  with  buff.  Quills  below  ashy  black. 
So  far  as  I  have  been  able  to  ascertain,  this  species  stands  remote 
from  anything  that  has  hitherto  been  described,  and  the  most 
nearly  allied  species  appears  to  he  A.  flavicollU.  The  adult  male 
probably  resembles  the  female  described  abore,  but  is  of  a  somewhat 
darker  colour  on  the  upper  surface. 

65.  Ntcticorax  iiandibularis,  sp.  n. 

Nyctieorax  manilleruiSf  Ramsay,  Proc.  Linn.  Soc.  N.  S.  Wales, 
▼ii.'p.  39  (nee  Vigors). 

a.  c^  imm.  Aola,  Guadalcanar ;  20.  4.  87.  Bill  above  black, 
below  yellow  ;  legs  yellowish  green  ;  iris  yellow.     Food,  fish. 

b.  S  imm.  Aola,  Guadalcanar ;  2.  5.  87*  Bill  above  black, 
below  yellow ;  legs  olive  ;  iris  yellow. 

e.  $  imm.  Aola,  Guadalcanar ;  8.  5.  87.  Bill  above  black, 
below  yellow ;  legs  olive  ;  iris  yellow. 

d,  2  <^d.  Aola,  Guadalcanar ;  25.  5.  87.  Bill  black,  base  of 
lower  mandible  and  skin  of  eyes  yellow  ;  legs  yellow ;  iris  yellow. 

Char.  Female  adult  (specimen  d).  Head  and  crest  black  ;  rest 
of  the  upper  surface,  quills,  and  tail-feathers  dull  chestnut.  Rump 
and  upper  tail-coverts  rather  brighter.  An  indistinct  chestnut 
supenuhary  streak.  Cheeks,  neck,  breast,  and  flanks  bright  chestnut ; 
throat,  belly,  and  under  tail-coverts  white.  Axillaries  chestnut, 
edged  with  pale  chestnut.  Quills  and  tail-feathers  below  light 
rufous  grey.  The  crest  is  as  yet  unadorned  with  white  feathers 
(see  Ramsay's  description). 

Teung  male  (specimen  a).  Head  black,  each  feather  vrith  a 
longitudinal  shaft-streak  of  buff ;  rest  of  the  upper  surface  reddish 
brown,  each  feather  darker  towards  the  extremity  and  ending  in  a 
rufous-buff  coloured  spot.  Cheeks,  neck,  breast,  and  flanks  dirty 
cinnamon ;  throat,  belly,  and  under  tail-coverts  whitish,  each  feather 
with  a  dark  brown  longitudinal  band  down  one  or  both  edges,  most 
strongly  developed  on  the  throat  and  upper  breast.  Quills  and  tail- 
feathers  below  light  rufous-grey,  shading  into  darker  and  terminating 
in  a  dull  buff  spot 

This  species  occupies  a  somewhat  intermediate  position  between 
N,  maniUenne  and  ^.  ealedonieue,  being  perhaps  most  nearly  allied 
to  the  latter.  It  is  easily  distinguished  from  both  by  its  smaller 
siae  and  much  smaller  bill.  It  resembles  the  former  in  having  the 
breast  and  neck  chestnut,  but  differs  in  having  the  throat  white. 
It  is  at  once  distinguished  from  the  latter  by  the  absence  of  the 
white  superciliary  streak  so  strongly  developed  in  N.  ealedonicue. 
Even  the  young  of  these  two  species  may  be  readily  distinguished, 
for  the  new  bird  is  generally  darker  and  has  the  shaft-streaks  and 
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spots  on  the  feathers  of  the  upper  surface  rufous-buff  instead  of 
whitish  yellow. 

Total  length.  Oulmen.    Wing.     TaiL     TanuB. 
in.  in.  in.         in.  in. 

N.mandibularU  li?^-    ■■  \^^^^  2-9  99  37  33 

Idimm...  180  2-10  9*7  3*6  3-1 

2f.  ealedonicus,  6  ad 195  3*5  11-5  4-1  33 

N.manillensis    21-0  36  12-6  4'8  3-8 

66.  Sterna  longipennis. 

Sterna  lonffipennis,  Nordm. ;  Salvad.  t.  e.  iii.  p.  439. 
a.    ($    ad.     Rubiana;    4.3.87*    Bill   black;    legs  black;  feet 
black.     Food,  fish. 


March  20,  1888. 
Henry  Seebohm,  Esq.,  F.Z.S.,  in  the  Chair. 


The  following  papers  were  read : — 

1.  Note  on  the  Classification  of  the  Rantda. 
By  G.  A.  Boulenger. 

[Received  February  10, 1888.] 

When  revising  the  arrangement  of  the  tailless  Batrachians  for  the 
second  edition  of  the  British  Museum  Catalogue  (1882),  I  had  very 
great  difiicultj  in  dealing  with  the  subdivision  of  the  large  family 
Ranida.  I  had  to  abandon  the  Platy-  and  Oxjdactyle  character  as 
a  generic  one,  finding  that,  to  say  nothing  of  the  complete  inter- 
gradation  which  destroys  its  usefulness  as  an  artificial  character,  it 
did  not,  by  itself,  express  affinity,  and  that  in  consequence  satisfac- 
tory series  could  not  be  formed  upon  the  degree  of  dilatation  or 
acumination  of  the  digits.  As  an  instance,  I  may  refer  to  Ran€& 
malabarica,  galamerms,  tnacrodactyla,  and  lateralis,  which  are 
unquestionably  very  intimately  related  to  such  forms  as  constitute 
the  platydactyle  group  Hylorana  of  certain  authors  {R.  erythraa^ 
temporalis,  chalconota,  &c.),  and  yet  are  more  *  oxydactyle  *  than 
Ratue  macrodon,  kuhlii,  and  many  others  which  have  by  all  authors, 
and  very  justly,  been  regarded  as  true  Ran€e,  I  cannot  see  that  the 
union  of  all  these  species,  however  numerous,  under  one  genus, 
JRana,  presents  any  serious  inconvenience.  On  the  contrary,  the 
systematbt  should  form  well-defined    genera,  regardless  of  the 
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number  of  species  they  may  embrace  ;  by  so  doing  he  firstly  facili- 
tates identification,  for  the  student  has  a  right  to  expect,  when  using 
a  synoptic  work,  to  get  at  the  name  of  the  genus  before  that  of  the 
species ;  and  secondly,  he  more  correctly  expresses  the  continuity 
and  breaks  in  the  series  of  forms  as  exist  in  Nature  at  the  present 
period.  This  mode  of  treatment  has  therefore  both  a  practical  and 
a  philosophical  bearing. 

My  arrangement  has  not  met  with  general  acceptance.  As  for 
myself,  I  have  not  lost  sight  of  the  question  during  the  six  years 
that  have  elapsed  since  the  publication  of  my  classification,  and  I 
have,  on  different  occasions,  taken  up  the  matter  again  in  the  hope 
of  finding  characters  upon  which  to  subdivide  the  genus  Rana. 
but  without  success ;  and  I  am  now  more  than  ever  convinced  that 
it  is  a  natural  association.  This  conviction  has  been  confirmed 
by  a  discovery  published  by  Peters  (Reise  n.  Mossamb.  iii.  1882;, 
shortly  after  the  issue  of  the  Brit'sh  Museum  Catalogue.  He  found 
that  the  digits  of  most  of  his  Polypedatina  difier  from  those  of  the 
Ranirne  by  the  presence  of  a  small  additional  phalanx  between  the 
ultimate  and  what  is  normally  the  penultimate;  the  number  of 
phalanges  beinjc  3,  3,  4,  4  in  the  fore  limb,  and  3,  3,  4,  5,  4  in 
the  hind  limb,  instead  of  2,  2,  3,  3  and  2,  2,  3,  4,  3.  After  testing 
the  constancy  of  this  character,  I  fully  endorse  Peters's  view  as  to 
its  taxonomic  importance ;  it  affords  a  far  better  character  for  separa- 
ting Rhacophorus  from  Rana  than  does  the  presence  of  a  web 
between  the  fingers.  And  I  find,  with  satisfaction,  that  all  the 
species  referred  by  me,  from  autoptic  examination,  to  the  genus 
Rana  have  the  normal  phalanges,  irrespective  of  the  presence  or 
absence  or  size  of  the  digital  expansions.  Two  species  which  were 
formerly  unknown  to  me,  but  of  which  specimens  are  now  in  the 
Museum,  viz.  Hyla  6ucrym,Schleg.,  and  Theloderma  leprosum,T8ch. 
(  =  Polypedates  lepro9us,  Gthr.),  must,  in  spite  of  their  free  fingers,  be 
referred  to  Rhacophorus.  I  also  find  that  CktSMtna,  though  oxydac- 
tyle,  and  therefore  placed  by  Peters  in  hb  Ranina^  has  the  additional 
phalanx  like  its  close  ally  Hylambatea  ;  and  that  the  genus  Jxalus, 
as  hitherto  defined,  is  unnatural,  the  species  opisthorhodua,  Gthr., 
silvaticus,  Blgr.,  fuseus,  Blgr.,  saxicola^  Jerd.,  and  doubtless  also 
aarannorum^  F.  Miill.,  all  from  Southern  India  and  Ceylon, 
standing  in  the  same  relation  to  Rana  as  the  tvpical  IxaU  to 
Rhaeophorus.  For  these  species,  characterized  by  the  normal  num- 
ber of  phalanges,  I  propose  the  generic  name  Micrixalus.  Con- 
sidering the  importance  of  the  character  discovered  by  Peters,  I 
would  suggest  the  division  of  the  Ranida  into  two  groups,  that 
which  is  characterized  by  the  additional  phalanx  embracing  the 
following  genera : — 

Cassina,  Gir.,  Hylambatea,  A.  Dum.,  Rappia,  Gthr.,  Megalixa" 
bu^  Gthr.,  RAacophorua,  Kuhl,  Chiromaniia,  Ptrs.,  Ixalua,  Tsch., 
and  Nyciixalua,  Blgr. 

The  following  figures  show  that  the  character  upon  which  these 
two  groups  are  based  is  readily  ascertainable. 

Proc.  Zool.  Soq.— 1888,  No.  XV.  15 


206 


ON  THE  CLASSIFICATION  OF  THK  RANIDiB.      [Mar.  20, 


1.  Finger  of  i?A<KJo;)Aor«»  wwmmua. 

2.  Finger  of  Bana  afghanti, 

a.  Upper  view.    6.  Side  view.    a\  b\  Skeleton. 

I  seize  this  opportunity  to  remark  that  the  genus  Phyllobaies, 
Bibr.,  is  a  Ranoid,  closely  allied  to  and  intermediate  between  Hyl^ 
ixalus,  Espada,  and  Prostherapis,  Cope— differing  from  the  former  in 
(he  free  toes,  and  from  the  latter  in  the  notched  tongue.  The 
pectoral  girdle  of  the  type  specimen  of  Phylldbatca  hicoloTy  Bibr.,  us 
well  as  of  a  specimen  of  P.  meianorkinus,  Berth.,  has  been  kindly 
examined  at  my  request  by  Dr.  Mocquard.  That  genus  includes 
the  following  five  species  : — P.  hicolor,  Bibr.,  limbatus^  Cope,  me/- 
anorhinuSy  Berth.,  trinitatU,  Garm.,  and  trilineatus^  BIgr. 

There  probably  exists,  howeyer,  a  group  of  Cystignatkoids 
answering  to  Cope's  definition  of  Phyllohates  (Joum.  Ac.  Philad. 
vi.  1866,  p.  96) — that  is,  Hylodes  without  vomerine  teeth,  which 
woald  bear  the  name  Syrrhcpus,  Cope  (Am.  Nat.  1878,  p.  253), 
and  include  Malaehylodes,  Cope,  and  Hypodietyon,  Cope.  Not 
having  seen  examples  of  any  of  the  following  species,  I  only  suggest 
that  they  may  be  united  provisionally  under  the  term  Syrrkopus^ 
and  with  the  generic  definition  given  on  p.  195  of  my  Catalogue  : — 
S-  mamockii^  Cope,  leprus,  Cope,  eyatignathoides,  Cope,  verrueipes. 
Cope,  guttulatus,  Cope,  hylte/ormis,  Cope,  ridens,  Cope,  chalcemt^ 
Ptrs.,  and  verruculatug,  Ptrs. 


p  z.s.  1868. p:. XI. 
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2.  Descriptions  of  sixteen  new  Species  of  Shells. 
By  G.  B.  SowERBY,  P.Z.S.,  F.L.S. 

[Beoeired  February  6, 1888.] 

(Plate  XI.) 

Lima  SMiTHr,  sp.  uot.     (Plate  XI.  fig.  12.) 
L.  testa  subohlique  ovata,  leviter  infiatay  tenuis,  alba  ;  eostis  circ.  40, 
rotundatis,    mediocriter  elevatls,  levissime  undulatis  instructa ; 
area  antica  mediocriter  elongata,  leviter  excavata,  rugoso-plicata  ; 
auricults  anticis  parvis,  declivibus,  posticis  magnis ;  area  car- 
dinalis  exeavata, 
Lang,  63,  lat,  51  millim. 
Hab,  Japan. 

Resembling  in  form  L.  exeavata,  but  very  decidedly  ribbed.  The 
auricles,  cardinal  area,  and  anterior  lunula  are  much  the  same  as  in 
the  gigantic  Japanese  species  described  by  me  in  the  Society's  *  Pro- 
ceedings '  for  1883  (L.golialh),  but  that  species  is  smooth,  excepting 
at  the  sides,  and  not  so  inflated. 

The  size  of  the  only  specimen  known  of  this  interesting  new  species, 
which  forms  part  of  our  National  Collection,  is  small  as  compared 
with  L.  exeavata ;  but  although  it  has  much  the  look  of  a  full-grown 
shell,  it  is  impossible  to  say  that  it  might  not  attain  to  the  size  even 
of  L.  goUaik,  I  have,  however,  no  doubt  that  it  is  specifically 
distinct. 

Lima  concentrica,  sp.  nov.    (Plate  XL  fig.  20.) 
L.  testa  rottmde  flabellifarmis,  obliqua,  lata,  compressa,  tenuiuscula, 
subpellucida,    caruleo-alba,    coneentrice  fusco   multifasciata, 
epidtmude  ferruginea  induta ;  laminis  numerosis,  cancentricis, 
parum  elevatis,  Jusco   anguste  marginatis,  ei    eostis  angustis 
circ.   80,    confer tissimis,   complanatis,  interruptis,  subrugosis, 
par  tint    divarieatis,    supeme   attenuatis,    interstitiisque   minu- 
tissime    crenulatis    et    puncturatis    sculpta ;     area    cardinalis 
angustay    mediocriter    exeavata  ;     nuriculis    parviuscuiis,  fere 
iequalibus,   anticis  plieatis,   rotunde   inflexis ;    pagina    interna 
nitida,  cceruleo^alba,  margine  externa  minute  crenulata,  tenuiter 
fuseo  cvrcumdata. 
Long,  30,  mtij.  lat.  27  miliim. 
Hab.  Hongkong. 

A  very  distinct  and  characteristic  species.  It  is  broad  and  rather 
flat  ;  the  radiating  ribs  are  very  narrow  and  close-set,  and  the 
interstices  towards  the  umbones  peculiarly  punctured.  The  nume- 
rous cooeentric  laminaa  are  but  little  raised,  but  they  are  rendered 
eonspieaotis  by  being  edged  with  brown. 

Since  the  publication  of  the  monograph  of  the  genus  Lima  in  the 
*  Conchologia  Iconics,'  the  following  species  have  been  added  : — 
L.  zealandica,  Sowb.,  Proc.  Zool.  Soc.  1 876,  p.  754. 
L.  goliath,  Sowb.,  Proc.  Zool.  Soc.  1883,  p.  30. 

15* 
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L,  lata.  Smith,  Rep.  on  the  Lamellibr.  of  the  •  Challenger.' 
L,  tahitensis.  Smith,  ibid. 
L,  torresiana^  Smith,  ibid. 
L,  confuaoy  Smith,  ibid. 
L,  Inminifera^  Smith,  ibid. 

L.  dunkeri^  Smith,  ==;aponic<7,  Dunker,  not  of  A.  Adams,  Sowerbj, 
Conch.  Icon.  1872. 

Malletia  angulata,  sp.  nov.     (Plate  XI.  fig.  15.) 

M.  testa  oblonga,  compresaiuscula,  valde  iiuequilatera,  epidermide 
cornea^  nitida  induta  ;  antice  breviuscula,  postiee  elongafa. 
Margo  dorsi  posticus  rectus  angulatus,  auriculatus,  Margo 
ventralis  antice  oblique  arcuatus,  postiee  sinuatus,  Umbones 
leviter  prominentes,  acutiusculi.  Cardine  rectilineo^  angusto, 
dentibus  numerosis  minutis  instructo,  Ligamentum  longum 
angustissimum,  nigro-fiiseum, 
Diam,  antero-post,  26,  umbono-marg.  14  millim, 
Hab.  Bay  of  Bengal,  200  fath. 

Of  the  few  species  known  of  this  rare  genus,  the  present  is  one  of 
the  most  striking.  It  is  distinguished  from  its  congeners  chiefly  by 
the  remarkable  sinuosity  of  the  posterior  side,  forming  an  angular 
auricle  at  the  dorsal  margin,  and  a  broad  lobe  at  the  posterior 
extremity.     The  hinge  is  the  same  as  in  other  species  of  the  genus. 

Cypr^ea  bungerfordi,  sp.  nov.     (Plate  XI.  figs-  1-3.) 

C.  testa  pyriformiy  solida,  lata,  depressiuscula,  politissima,  in 
parte  dorsali  griseo  interruptim  tri/asciata,  macu/is  minutis, 
pallidis,  fiacis,  confluentibus  lenfiginosa  ;  spira  itnmersa,  conca* 
viuscula,  inconspicua  ;  lateribus  latis,  basibusque  flavescente 
lacteis,  maeulis /uscis,  numerosis,  rotundatis,  supeme  marginatis  ; 
bosi  concaviuscuta  ;  margine  columeflari  20,  concoloribus,  parvis, 
tenuiter  productis,  basalibus  majoribus,  obliquis,  instructo; 
margine  externo  svpeme  ineurvo,  dentibus  24,  brevibus,  regu- 
laribus  munito. 
Long.  39,  diam,  24,  alt,  19  millim. 
Hab.  Japan  ? 

This  shell  (which  is  in  perfect  condition)  was  purchased  in  Japan 
some  years  ago  by  Dep.-Surgeon-General  R.  Hungerford,  but  he 
had  no  guarantee  that  it  was  taken  in  Japanese  waters,  and,  so  far  as 
I  know,  no  other  specimen  has  been  discovered.  It  is  a  species  not 
likely  to  be  confounded  with  any  other.  It  is  pyriform  but  rather 
depressed,  and  quite  unlike  C.  pyriformis  ;  the  greyish  bands 
crossing  the  back  give  the  idea  of  a  young  shell  that  has  not  got  its 
full  colouring,  but  its  sides  are  thickly  enamelled,  showing  it  to  be 
thoroughly  adult.  The  spots  bordering  the  lateraT  enamel  are 
unusually  high  towards  the  back  of  the  shell,  leaving  the  margins  and 
base  of  a  plain  cream-colour. 

Colum BELLA  FiLBYi,  sp.  uov.     (Plate  XI.  figs.  8,  9.) 

C.  testa  fusiformi,  fysca ;  maculis  nlbidis  irregulariter  aspetsa; 
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zona  angusta,  albida,  interrupta,  infra  medium  cincta,     Spira 
elata,  acuminata ;  sutura  impressa  ;  anfractus  \  \ .  leviter  con- 
vexi  ;  primi  2^  poliii^  simplices ;  sequentes  4,  costis  laoigatis, 
rotundatis  instrueti;    cateri  Uevigati,   subtilissime  striati    et 
oblique  malleati  ;  ultimua  vix  ventricosua,  spiram  leviter  superans, 
infra  medium  valde  contractus,  oblique  sulcatus,  in  caudam  breoem 
recurvam  desinens,  et  canalem  aperturalem  formans,     Apertura 
ovato-^blonga,  spiram  subaquans,  fauce  pallide  violacea  ;  colu- 
mella polita,  albida,  fusco  tine t a,  superne  plica  unica,  minuta, 
.  curvatamunita,  ad  medium  angulata;  labrum  acutum,  extus  leviter 
incrassatumy  intus  subobsolete  liratum. 
Long.  30,  maj.  lot.  ]2  millim, 
Hab.  South  Sea  ? 

A  fine  handsome  species,  one  of  the  largest  of  the  genus,  and 
entirely  different  from  any  hitherto  known  or  described.  I  found  two 
perfect  specimens  of  this  species  in  the  collection  of  the  late  Mr.  D. 
Filby  of  Hamburg  with  a  label  "  South  Sea,"  but  even  this  indefinite 
locality  is  not  to  be  relied  on.  The  largest  of  the  two,  which  I 
have  taken  for  the  type,  forms  part  of  the  gift  made  by  Mrs.  Filby  to 
the  Hamburg  Museum.  The  second  specimen  is  about  27  millim. 
in  length,  and  of  the  same  form,  proportions,  colour,  and  markings 
as  the  type. 

CoRALLioPHiLA  TURRiTA,  sp.  nov.     (Plate  XI.  fig.  11.) 

C.  testa  elongala,  turrita,  albida,  pallide  roseo  tincta,  Spira 
perelata ;  anfractus  9,  lente  accrescentes,  convexi,  obscure 
angulati,  suboblique  plicati  (plicis  rotundatis,  confertiusculis), 
ubique  spiraliter  dense  squamoso-lirati ;  anfr,  ultimus  parvus, 
rotundatus,  infra  medium  contractus,  et  aliquanto  product  us. 
Apertura  ovata  ;  columella  infra  medium  acute  angulata  ;  can- 
ali  brevissimo  ;  labrum  crenulatum. 

Long,  23,  maj,  diam.  9,  apert,  long,  6,  lat.  4  millim. 

Hab.  Mauritius. 

A  very  narrow  turreted  species,  with  a  small  mouth,  long  spire, 
and  ribbed,  scabrous,  slightly  angular  whorls. 

Trochus  (Gibbula  ?)  PONSONBYi,  sp.  nov.     (Phite  XI.  fig.  5.) 

T.  testa  subglobosa,  anguste  umbilicata,  tenuiuscula,  pallida,  ad 
basin  fusco  maculata.  Anfractus  5,  convexi  celeriter  accre- 
scentes ;  primi  2  Iceves ;  C€eteri  angulati,  ad  angulum  serie 
tuberculorum  coronati  /  supra  angulum  spiraliter  trisulcati ; 
infra  obscure  lirati.  Anfr.  ultimus  inflatus,  superne  serie 
tuberculorum  (circ.  1 2)  coronatus ;  infra  corona  uniliratus  ; 
ad  basin  convexus,  ventricosus,  rotundatus,  liris  (circ.  8)  acutius- 
culis  instructus.  Apertura  semilunaris;  columella  tenuiter 
cuUosa,  superne  contracta,  infra  medium  turyidula. 

Alt.  13|,  diam.  14,  apert.  long.  9,  maj.  lat.  7  millim. 

Hab.  Port  Elizabeth,  South  Africa. 

In  the  absence  of  the  operculum  it  b  impossible  to  say  with 
certainty  to  what  genus  or  section  this  species  belongs,  although  I 
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have  little  doubt  it  will  prove  a  Qibbula,  The  base  is  unusually 
convex  and  ventricose,  the  spire  rather  shortly  conical,  and  the 
upper  angle  coronated  with  rounded  tubercles.  The  mouth  is  rather 
wide,  and  the  umbilicus  narrow.  The  spiral  ridges  on  the  base  are 
rather  close,  and  the  upper  ones  distant. 

I  have  only  seen  a  single  dead  specimen  of  this  somewhat  remark- 
able shell,  which  has  been  lent  to.  me  for  description  by  Mr.  J. 
Ponsonby. 

Trochus  (ZiziPHiNus)  ExauisiTus,  sp.  nov.  (Plate  XI.  figs.  6, 
7.) 

T.  testa  conica,  convexivscula,  profunde  umbiticaia,  patlide 
oureo-fuaca,  Jusco  muititineata,  An/ractus  6^,  decfives,  levis- 
sime  tonvexi ;  cingulis  numerosis,  /uscis,  parum  etevatU  ubique 
omati  ;  sutura  distincta,  planato  impressa ;  an/r,  ultimus  inferne 
obtuse  anyulatus  ;  bast  conrexiuscufa,  Apertura  subquadbrata ; 
columella  rectiuscula^  leviter  obliqua. 
Alt.  4|,  lal.  4  miilim. 

A  beautiful  little  species,  encircled  throughout  with  numerous 
raised  brown  ridges. 

Engina  angulata,  sp.  nov.    (Plate  XI.  fig.  10.) 

E.  testa  acuminatO'Jusiformi,  afhida,  fulvo-fasciata  ;  spira  iurrita^ 
acutissima ;  an/ractus  8,  acute  biangulati^  ruyoso-plicati  et 
spiraliter  lirati;  ultimus  spiraliter  valide  liratus,  irregulariter 
plicatuSf  varieibus  acutis  muricatis  hie  illic  irregulariter  munitus, 
superne  angulatuSy  supra  angulum  leviter  concavus,  infra  con- 
vexiusculus,  infra  medium  valfle  contractus,  in  caudam  brevius^ 
culem  desinens,  et  cannlem  aperturalem  frrmans,  Apertura 
parviuscula,  angulata,  intus  dentato-costata ;  columella  unipli- 
cata ;  labrum  acutum^  crenulatum. 

Long,  22,  moj.  diam,  12|  miilim. 

IJab,  Hongkong. 

Distinguished  by  its  crisply  ridged  angular  whorls,  and  raised, 
rather  sharp  longitudinal  ribs. 

Pleurotoma  fultoni,  sp.  nov.     (Plate  XI.  fig.  17.) 

P.  testa  elofigata,  angusie  turrita^  pallide  grisea,  longitudinaUter 
frsco  irregulariter  sparsim  strigata,  utrinque  nigro-frsco  tincta. 
Spira  elongatissima,  acuta;  anfructus  11,  planato^dedives, 
minutissime  cancellati,  spiraliter  conspicue  albo  tricarinati, 
interdum  lira  inconspicua  interviente  ;  sutura  pix  impressa,  tinea 
fusca  notata ;  anfr,  ultimus  leviter  convexus,  7-8  carinatus,  ad 
basin  mediocriter-  aftenuatus,  et  aliqminto  productus,  Apertura 
elongatO'Ovata,  parva  ;  labrum  haud  profrnde  sinuatum  ;  canaU 
brevissimo, 

Lortg,  25,  ma;,  diam,  7,  apert.  long*  7,  lat,  2j  miilim, 

Hab,  Port  Elizabeth,  South  Africa. 

Of  this  cliaraeteristic  species  I  received  some  years  ago  several 
specimens  in  very  \\orn  condition  from  the  ('a])e  of  Good  Hope. 
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They  were  too  imperfect  satisfactorily  to  describe.  Mr.  Bairstow 
has  now  sent  me  a  specimen  in  very  fair  condition,  which,  though  not 
absolutely  perfect,  shows  all  the  essential  characters  of  the  species. 

Pleurotoma  bulowi,  sp.  nov.     (Plate  XI.  fig.  16.) 

P.  testa  ehngatO'/usi/ormi,  utrinque  attenuata^  pura  alba. 
An/ractus  13,  primi  2  rotunde  convexi,  poiili ;  ctBteri  acute 
carinati,  ubique  dense  spiraiiter  lirati ;  spira  acutissima.  An- 
/ractus  ultimus  leviter  convesus,  ad  basin  valde  contractus  et 
multo  productus.  Apertura  ovata,  sinu  eiongato,  angusto  emar- 
ginata  ;  canali  graciU,  elongato, 

lAmg.  35,  maj.  diam,  10. 

Hub,  China  Sea. 

A  pure  white,  keeled,  and  closely  ridged  species  of  the  typical 
form  of  P.  babyionica, 

TuRRiTELLA  ROBUSTA,  sp.  nov.    (Plate  XF.  fig.  18.) 

T.  testa  curta,  solida,  albida;  anf ractus  10,  modice  accrescentes, 
eonvexi,  rotundati,  spiraiiter  regulariter  7  lirati ;  liris  acutis ; 
sutura  impressa  ;  anjr.  ultimus  subventricosus,  rotundatus,  liris 
16,  ad  basin  minoribus,  Apertura  subcircularis ;  peristoma 
crenulata  ;  columella  percrassa. 

Long.  29,  moj.  diam.  13,  upert.  long.  6^,  lat.  6  millim. 

Hab.  ? 

A  remarkably  short,  solid,  sharply  Urate  species.  Specimen  at 
present  unique. 

Cassis  cernica,  sp.  nov.    (Plate  XI.  fig.  19.) 

C.  testa  ovato-oblonga,  lavis,  polita,  fulvescente  lactea;  maculis 
fuscis  pallidiusctilis,  oblongo-quadratis,  sex-fasciatim  dispositis 
picta.  Spira  elata^  ad  apicem  acutiuscula,  fusca ;  sutura 
impressa;  anjractus  6,  eonvexi,  rotundati;  ultimus  elongatus. 
Apertura  oblonga;  fauce  Uevi ;  labrum  arcuatum,  medioeriter 
inerassatum,  antice  dentatum ;  margine  extemo  leviter  reflexo, 
fusco  vivide  notato  ;  columella  callosa,  polita,  basin  versus  pUcata. 
Long.  32,  maj.  lat.  17  millim. 
Hab,  Mauritius. 

Among  several  specimens  of  this  pretty  little  species  recently 
received  from  Mauritius  there  is  some  variation  in  form,  one  or  two 
of  them  being  stouter  than  the  type.  The  smallest  specimen  is 
23  millim.  in  length.     There  is  but  little  variation  in  the  colouring. 

Helix  boxalli,  sp.  nov.    (Plate  XI.  fig.  13.) 

H.  testa  globosO'depressa,  anguste  sed  profunde  umbilieata,  Jusca^ 
fascia  nigra  pallido  marginata  ad  peripheriam  cincta ;  spira 
depressa ;  an/ractus  5j|,  primi  2i  rotunde  eonvexi,  politi; 
cmteri  planato-convexi,  granulis  minutis,  aculeatis,  et  piUs  erectis 
regulariter  et  dense  scab  rati ;  sutura  impressa;  anfr.  ultimus 
subacute  angulatus,  supra  angulum  planato-convexus,  infra  sub- 
inflatus.     Apertura  latiuscula,  subrotundata,  vix  obliqua,  intus 
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violacea,  polita,  zona  externa  transmeante  et  limbum  attingente ; 
peristoma  expansum  ;    margine  dextro  tenue,  ieviter  re^exum  ; 
columellari    Ieviter    incrassatum,   rotunde  rejiexum,    wnbUicum 
partim  obtigente. 
Diam,  32,  alt.  \5,  apert,  long,  lb,  lat.  ]3  tnillim. 
Hah.  MiDdanao. 

A  species  of  very  distinct  character.  The  whole  surface  (excepting 
that  of  the  nuclear  whorls)  is  covered  with  prickly  granules,  sur- 
mounted by  short,  erect  bristly  hairs.  Otherwise  the  shell  is  some- 
what like  H.  wccincta  (H.  Adams)  of  the  Isle  of  Formosa,  but  with 
a  more  depressed  spire  and  ventricose  base. 

A  single  specimen  was  brought  by  Dr.  Hungerford  from  the 
Island  of  Mindanao.     The  shell  is  in  perfect  condition. 

Helix  cyclostremoides,  sp.  nov.     (Plate  XL  fig.  14.) 

H.  testa  late  et  perspective  umbilicata,  depressa,  sordide  alba,  ubique 
corrugata  :     spira    concavo-depressa  ;    anfr actus   5,    celeriter 
accrescentes ;  primi  2  UeveSyfusco  tincti ;  cateri  coucavi,  carina 
elevata  serrulata  marginati  ;  u litmus  acute  tricarinatus  ;  carina 
wediana  maxima.     Apertura  hexagonalis  ;  peristoma  acute  tri- 
angulatum. 
Diam.  11,  alt.  6  millim. 
Bab.  M'tul,  between  Morocco  and  Mazaean. 
A  very  remarkable  little  species  submit  tea  to  me  for  description  by 
Mr.  J.  Ponsonby,  who  suggested  the  name  *'  cyclosfremoides  "  from 
its  resemblance  to  some  of  the  species  of  the  marine  genus  Cyclos- 
trema.     The  three  keels  are  very  conspicuous,  especially  the  centre 
one.     The  whole  surface  of  the  shell  is  curiously  corrugated. 

Cytherea  (Caryatis)  mungerfordi,  sp.  nov,  (Plate  XI.  fig.  4.) 

C.  testa  cordata,  valde  imefpiilateraHs^  tenuis,  Ieviter  inflaia,  alba, 

antice  concentrice  sulcata,  deinde  obscure  irregulariter  rttgata. 

Umbones  prominentes,   incurvati,   subspirali.      Margo   dorsalis 

anticus  brevis,  Ieviter  arcuotus  ;  posticus  elongatus,  declivis,  vix 

arcuatus,  obtuse  anguiatus;  ventralis  arcuatus.     Lunula  lata, 

vix  impressa.     Area  postica  ehngata,  Ieviter  concava.     Liga- 

mentum  anguste  elongatum.      Denies  cardinales  valva  sinistra 

duo,  inaquales ;    antico  valde  prominente,  acutiusculo,  postico 

lato,  lamellari,  fossa  lata  et  profunda,  subtrigona  diviso,  fovea 

excavata  antice  et  postice  tnstructo.      Cardo  in  valra  dextra, 

dentibus  duobus  approximates,  acvtissimis  valde  prominentibus, 

antice  lamina  marginati  angulalo-elevata,  postice  lamina  obliqua, 

elevata,  sinuosa,  partim  divisa  munitus  ;  profunde  interfossatus. 

Diam.  antero-post.  20,  umbono-marg.  17,  crass.  14  millim. 

JIab.  Hongkong  (Dep.-Surg.-Geu.  Hungerford). 

A  single  specimen  in  perfect  condition  of  this  interesting  species 

was  found  by  Dr.   Hungerford  at  Hongkong,  together  with  two 

perfect  specimens  of  a  somewhat  similar  shell,  with  the  same  Iso- 

eardiaA'ike  incurved  umboes,  which  I  found  to  be  Arthur  Adams's 

Callocardia  guttata  (Ann.  &  Mag.  Nat.  Hist.  1864,  ser.  3,  xiii. 
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p.  307).  The  so-called  genus  Calloeardia,  founded  upon  this  species, 
represented  hitherto  only  by  a  single  valve  in  the  British  Museum, 
and  supposed  to  belong  to  the  family  Isocardiidee,  certainly  belongs 
to  the  Veneridee,  and  cannot  with  any  propriety  be  separated  from  the 
section  CaryatU  of  the  ancient  Lamarckian  genus  Cytherea.  This 
being  the  case  it  becomes  necessary  to  change  the  specific  name  given 
to  Mr.  Adams's  type,  the  name  Cytherea  guttata  being  preoccupied 
by  Romer.     I  therefore  propose  for  it  the  name  of 

Cytherea  (Caryatis)  isocardia. 

The  shell  is  described  by  Mr.  Edgar  A.  Smith  in  bis  report  of  the 
Lamellibranchiata  of  the  *  Challenger,'  from  the  before-mentioned 
single  valve.  There  is  little  to  add  to  that  description.  The  hinge 
is  almost  identical  with  that  of  C.  hungerfordl^  the  shell  is  more 
inflated  and  the  umbones  more  distant.  Of  the  two  specimens, 
one  is  beautifully  painted  with  squarish  light  brown  markings,  and 
the  other  has  only  angular  markings  and  spots  about  the  dorsal 
margin. 

EXPLANATION  OF  PLATE  XI. 


Fig.  1-3.  Cyprcea  hungerfordi,  p.  208. 

4.  Cytherea  (Caryatis)  hunger^ 

fordi,  p.  212. 

5.  Trochus  ponsonbyi^  p.  209. 
6-7.  exquisitua  (magnified), 

p.  210. 
8-9.  Columbfllafi/byi,  p.  208. 

10.  Engina  angulata^  p.  210. 

11.  Coralliophila  turriia,  p.  209. 


Fig.  12.  Lima  sinithi,  p.  207. 

13.  Helix  boxalH,  p.  211. 

14.  ci/chstremoidts,  p.  212. 

15.  MaUeiia  angulatat  p.  208. 

16.  Pleurotoma  biUowi,^.  2\l. 

17.    /«/^o«i,  p.  210. 

18.  Turritellarohusta,  p.  211. 

19.  Cassis  cemica,  p.  211. 

20.  Lima  cancmtrica,  p.  207. 


3.  Observations  upon  an  Annelid  of  the  Genus  JEolosoma. 
By  F&ANK  E.  Beddard,  M.A.,  F.R.S.E.,  Prosector  to 
the  Society,  Lecturer  on  Biology  at  Guy's  Hospital. 

[Beceiyed  February  15,  1888.] 

(Plate  XII.) 

In  looking  over  a  sample  of  water  from  a  small  tank  belonging  to 
Mr.  Bartlett,  Mr.  F.  W.  Headley  noted,  and  directed  my  attention 
to,  a  small  worm  clinging  to  a  fragment  of  duckweed.  This  I 
recognized  as  an  example  of  the  freshwater  Annelid  jEolosama, 
I  obtained  farther  supplies  of  water  from  the  same  tank  which  was 
found  to  be  swarming  with  this  little  worm.  The  animab,  however* 
were  only  rarely  observed  swimming  freely  in  the  clear  water,  but  a 
large  number  could  be  at  once  brought  into  view  by  simply  stirring 
up  the  duckweed  with  the  dipping-tube  ;  if  left  to  themselves,  they 
rapidly  made  their  way  up  to  the  surface  of  the  water  where  the 
duckweed  was  floating,  and  disappeared  from  view.     ludividuals 


216  MR.  F.  E.  BEDDARD  ON  A  [Mar.  20, 

18  colourless  as  in  all  the  other  species  except  ^.  ehrenbergii^  where, 
according  to  Lankester  ^  it  is  of  a  pinkish  colour. 

There  are  a  large  nuniher  of  pairs  of  nephridia  present,  while  in 
J&.  variegatum  there  are  only  three  pairs,  occupying  segments  4-6. 
They  are  very  readily  visible,  and  the  terminal  aperture  into  the 
coelom  is  extremely  obvious,  lying  midway  hetween  two  successive 
seta-bundles.  The  coelomic  aperture  can  hardly  be  termed  a 
••  funnel,"  as  it  is  only  just  perceptibly  wider  than  the  rest  of  the  tuhe. 
The  external  orifice  of  the  nephridium  is  placed  close  to  the  median 
ventral  Hue.  Although  the  segmentation  of  jEoloaoma  does  not 
affect  the  ccelom,  there  being  no  mesenteries  present,  it  is  clear  that 
the  position  of  the  nephridia  is  such  that,  were  mesenteries  to  make 
their  appearance,  each  nephridium  would  he  entirely  contained  in  a 
single  segment ;  the  external  orifice  is  in  fact  in  advance  of  the  coelo- 
mic  aperture  (fig.  I).  This  is  of  some  little  importance,  inasmuch 
as  in  Ctenodrilus  ^  undoubtedly  a  near  ally  of  JEolosoma,  the  single 
pair  of  nephridia  are  entirely  contained  within  the  first  segment  of 
the  body.  Again,  in  Polygordius^  the  funnels  of  the  nephridia, 
although  they  come  into  close  contact  with  the  septum  which 
divides  the  segment  containing  the  nephridium  from  the  one  in 
front,  do  not  actually  perforate  it.  Polygordiua  is  certainly  a  very 
primitive  Annelid;  and  since  the  same  conditions  obtain  in  the 
Capitellidse  and  other  Chsetopods,  there  are  some  reasons  for 
believing  that  the  restriction  of  a  nephridium  to  a  single  segment  is 
primitive.  On  the  other  hand,  it  is  almost  universally  the  case 
among  the  Oligochseta  that  the  funnel  lies  in  the  segment  in  front 
of  that  which  bears  the  external  aperture  of  the  nephridium.  Again, 
the  nephridia  of  jEolosoma  are,  as  has  been  pointed  out  by  Yejdov- 
sky,  attached  to  the  parietes  by  simple  unicellular  muscle-fibres. 
This  is  perhaps  to  be  looked  upon  as  a  primitive  arrangement,  since 
the  embryonic  nephridium  of  Allolohophora  is,  according  to 
Lehmann,  attached  in  a  similar  fashion^.  The  characters  of  the 
funnel  are  important ;  so  far  as  I  can  ascertain  from  a  single  fortu- 
nate section  (fig.  4)  it  is  composed  of  only  two  cells ;  there  are  at 
any  rate  only  two  nuclei  present,  and  one  of  these  is  rather  in 
advance  of  the  other.  It  is  a  fact  which  favours  some  views  which 
I  have  put  forward  elsewhere  ^  as  to  the  origin  of  the  Annelid  from 
the  Platyhelminth  excretory  system,  that  in  this  primitive  segmented 
worm  the  nephridial  funnel  should  be,  at  most,  two-celled.  As  to 
the  structure  of  the  nephridia,  they  consist,  as  in  all  Oligocheeta.  of 
"  drain-pipe  cells." 

The  difference  in  the  number  of  the  nephridia  between  the  indi- 
viduals which  I  have  examiued  and  those  which  Yejdovsky  has 

1  Linn.  Trans,  vol.  xxTi.  1869. 

3  The  most  recent  paper  known  to  me  on  this  worm  is  by  Dr.  Sc^arff. 
Q.  J.  M.  8.  vol.  zxTU.  n.  s. 

^  Fauna  und  Flora  des  Golfes  voq  Neapel,  xiv.  Monograph  of  Pofygordius, 
by  L.  J.  Fraipont 

*  Jen.  Zeitfichr.  1888,  pi.  xx.  fig.  7. 

»  Q.  J.  Micr.  Sci.  1888,  pt.  i. 
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termed  JE,  variegatum  leads  me  to  belieye  that  the  individuals 
from  the  Society's  Gardens  belong  to  a  distinct  species ;  the  fact 
also  that  the  first  nephridium  is  situated  in  the  first  setif^erous 
segment,  distinguishes  my  species  from  M,  variegatum.  I  may 
fairly  lay  stress  upon  this  point  of  difference,  as  it  furnishes  a  useful 
character  in  distinguishing  the  remaining  species  of  the  genus. 
Leydig's  observations  upon  JE,  niveum  support  Vejdovsky's  belief 
that  this  species  may  be  identical  with  his  uE,  variegatum,  as  in 
both  there  are  no  nephridia  in  the  oesophageal  region. 

The  accompanying  drawing  (Plate  XII.  fig.  2)  shows  all  the  remain- 
ing points  in  the  structure  of  jEofosoma  to  which  I  wish  to  direct 
attention.  The  cavity  of  the  prostomium  is  traversed  by  numerous 
unicellular  muscular  fibres,  which,  when  seen  on  a  dorsal  or  ventral 
view  of  the  animal,  have  the  appearance  of  being  frayed  out  at  their 
point  of  insertion  on  to  the  body -wall,  forming  a  star-like  figure  \ 
Besides  these,  the  head -cavity  is  partly  occupied  by  a  network 
formed  by  the  anastomosis  of  similar  fibres,  as  iu  Dinophilus  \  &c. ; 
elsewhere  the  coelom  is  only  traversed  by  the  unicellular  fibres. 
Beneath  the  epidermis  there  is  a  single  row  of  circular  musculnr 
fibres,  which  is  continued  over  the  pharynx.  Beneath  the  circular 
fibres  is  a  single  row  of  longitudinal  fibres  of  a  somewhat  greater 
thickness  than  the  last ;  these  do  not  appear  to  be  continued  over 
the  pharynx. 

The  nerve-ganglion  is  half  cellular  and  half  fibrous  (fig.  2,  n) ; 
it  appears  to  be  wholly  cellular  in  other  species. 

The  number  and  disposition  of  the  nephridia  appear  to  me  sufiicient 
to  distinguish  this  species,  which  I  have  great  pleasure  in  asso- 
ciating with  the  name  of  my  friend  Mr.  F.  W.  Headley,  Assistant 
Master  at  Haileybury  College. 

EXPLANATION  OF  PLATE  XIL 

Fig.  1.  JEolo9cmia  headleyiy  highly  mogDified,  from  the  ventral  aspect. 

2.  Longitudinal  nection  through  proetomium  and  fint  segments. 

3.  Section  through  seta-sac 

4.  Section  to  show  nephridial  funneL 

5.  6.  Transverse  and  longitudinal  sections  through  intestine. 

7.  Ciliated  cells  from  intestine,  highly  magnified,  to  show  striate  free 

border. 

8.  (Granular  masses,  colourless  or  yellow,  contained  in  epidermis  cells  of 

prostomium. 

Reference  Letters, 

U.  Blood-space,  v.v.  Ventral  blood-vessel.  ».  Nerve-ganglion,  m.  Longi- 
tudinal m oscular  fibres.  m\  Transverse  muscular  fibres,  ep.  Epidermis,  nep, 
Nephridia.  o.  External  orifice  of  nephridia.  /.  Funnel  of  nephridia.  c.  In- 
traooelomic  muscular  bands,  s.  Setae,  s'.  Seta-sac.  sm.  Band  of  muscles 
aniting  two  seta-bundles,    ph,  "Pharynx. 


*  Cf.  Vejdovsky,  SB.  bohm.  Gesells.  Ac.  fig.  a 
^  Weldon.  Q.  J.  Micr.  Sci.  188G. 
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4.  On  Chloridops,  a  new  Generic  Form  of  Fringxllid^B  from 
the  Island  of  Hawaii.  By  Scott  Barchard  Wilson. 
(Communicated  by  Alfred  Newton,  V.-P.) 

[Beceiyed  March  19,  1888.] 

Chloridops  \  gen.  nov. 

Bill  short  and  very  thick,  with  culmen  and  gonys  much  arched  ; 
maxilla  and  mandible  nearly  equal  in  height,  tomia  of  the  former 
doubly  siouated  and  overhanging  those  of  the  latter,  which  are  in- 
flected. 

No8tril$  basal,  supernal,  nearly  covered  by  the  frontal  feathers, 
and  beset  with  a  few  hairs. 

Wings  moderate,  first  primary  wanting,  fourth  slightly  longer 
than  third  and  fifth,  which  again  exceed  the  second  and  sixth. 

Tail  short,  slightly  forked,  rectrices  acuminate. 

Feet  moderate. 

Chloridops  kona,  sp.  n.    (  c^  not  procured.) 

$  •  Bill  dull  flesh-colour ;  lores  dusky  black.  General  colour  above 
bright  olive-green,  passing  into  golden-green  on  the  throat  and 
belly  ;  across  the  breast  a  band  of  olive-green  ;  abdomen  whitish  ; 
quill-feathers  dusky  black,  edged  outwardly  with  oUve-green. 

Total  length  5*75  inches,  wing  from  carpal  joint  3*25 ;  tail  2 ;  bill 
— from  gape  to  tip  *8,  height  from  chin  to  forehead  *73;  maxilla, 
width  at  base  '52  ;  mandible,  width  at  base  *59. 

I  obtained  this  bird,  the  only  one  which  I  have  shot,  2 1st  June, 
18879  at  an  elevation  of  5000  feet  in  the  district  of  Kona  on  the 
west  coast  of  Hawaii,  in  a  great  tract  of  forest,  consisting  princi- 
pally of  Koa-trees  (Acacia  koa)  ;  but  there  were  also  the  Maman^ 
(Sophora  chryaophylla\  the  Alii  (Dodonaa  viscosa)^  the  Sandalwood 
(Santalum  alburn)^  and  the  Bastard  Sandalwood  {Myoporum  santali- 
num).  I  think  that  as  Loxioides  bailleui  feeds  only,  so  far  as  I 
know,  on  the  seeds  of  the  Sophora,  it  is  most  probable  that  this  bi); 
Finch  feeds  on  them  also.  Dunne  my  stay  of  four  weeks  I  only 
saw  three  of  these  birds.  The  specimen  shot  was  on  a  tall  Myopo- 
rum.  The  species  must  be  extremely  rare,  as  I  have  since  been 
collecting  at  almost  similar  elevations,^  where  there  are  the  same 
species  of  trees,  but  I  cannot  obtain  there  either  of  these  Finches, 
neither  do  the  natives  know  them,  whence  I  conclude  they  are 
peculiar  to  the  Kona  district,  as  also  is  Conms  hawaiiensis. 

The  general  appearance  of  this  bird  is  that  of  an  exaggerated 
Greenfinch  {JMngilla  chloris,  Linn.). 

*  Chloridw  faciem  habens. 
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April  17,  1888. 
Dn  St.  George  Mtrart,  F.R.S.,  Vice-President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  daring  the  month  of  March  1 888  : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  March  was  34,  of  which  14  were  by 
presentation,  4  by  birth,  9  by  purchase,  .5  were  received  in  exchange, 
and  2  on  deposit.  The  total  number  of  departures  during  the  same 
period,  by  death  and  removals,  was  99. 


Mr.  Charles  Stewart  exhibited  a  preparation  showing  the  structure 
and  development  of  the  brood-pouch  of  Nototrema  marsupiatum. 


Mr.  Boulenger  exhibited  the  type  specimen  of  a  new  species  of 
marsupial  Tree-Frog,  Nototrema fissipea,  Blgr.,  recently  discovered  by 
Mr.  6.  A.  Ramage  at  Iguarasse,  Pernambuco.  This  species  agreed 
with  N.  omferum,  Weinl.,  in  the  dermo-ossi6cation  of  the  skull,  but 
differed  from  all  other  species  in  the  nearly  free  toes.  The  greatest 
interest  attached  to  this  specimen  was  its  habitat,  all  previously  known 
marsupial  Frogs  (Noiotrema  and  Amphiynathodon)  being  inhabitants 
of  the  Andes,  from  Central  America  to  Peru. 


A  communication  was  read  from  Mr.  T.  D.  A.  Cockerel  1,  con- 
taining some  remarks  on  Atavism,  with  reference  to  a  paper  on  the 
same  subject  read  by  Mr.  J.  Bland  Sutton  at  a  previous  meeting  of 
the  Society. 

The  following  papers  were  read : — 

1.  List  of  the  Lepidoptera  Heterocera  collected  by  Mr.  CM. 
Woodford  at  Suva,  Viti  Levu,  Fiji  Islands,  with  the 
Descriptions  of  some  new  Species.  By  Herbert  Druce, 
F.L.S.,  F.Z.S.,  &c. 

[Eeceiyed  AprU  17,  188a] 

(Plate  XIII.) 

Examples  of  all  the  species  enumerated  in  the  following  list  were 
taken  by  Mr.  Woodford  during  the  months  of  February,  March, 
and  Apnl  1886.  This  sma^l  collection  is  especially  interesting  on 
account  of  the  exact  localities  being  carefully  noted,  as  well  as  for  the 
new  species  it  contains.  Ninety-four  species  are  represented,  eight  of 
which  I  have  described  as  new.  The  specimens  are  all  in  my  own 
collection. 
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Fam.  Sphingida. 

1.  HeMARTS  CYNNIRIS. 

Hemaris  cynniris,  Gu^rin,  Iconogrephie,  p.  495. 
Also  in  my  collectiou  from  New  Caledonia. 

2.  Macroglossa,  sp. 

One  specimen,  in  poor  condition,  not  quite  the  same  as  any  known 
to  me  ;  but  without  more  material  I  think  il  better  not  to  name  it. 

3.  Chjbrocampa  celerio. 

Cheerocampa  celerio^  Linn.  Syst.  Nat.  i.  2.  p.  800. 

All  the  specimens  have  the  silver  streaks  very  heavily  marked. 

4.  CHiEROCAMPA  EROTU8. 

ChiJBrocampa  erotua,  Cram.  Pap.  Exot.  ii.  p.  12,  t.  104.  f.  B. 

Gonathothlibus  erotoides,  Wallgr.  Wien.  ent.  Monat.  iv.  p.  43. 

Deilephila  eras,  Boisd.  Voy.  de  T  Astrolabe,  Ent.  p.  185  ;  Feist- 
hamel,  Voy  de  la  Favorite,  Snpp.  vol.  v.  p.  19,  t.  o.  f.  2. 

Charocatnpa  andamanensis,  Kirbv,  Trans.  Ent.  Soc.  Lond.  I877» 
p.  242  ;  Waterhouse,  Aid,  t.  141.  f.  1. 

Mr.  Woodford  has  brought  a  fine  series  of  this  species  from  Suva, 
which  shows  that  all  the  farms  that  have  been  described  as  distinct 
species  are  in  reality  one.  The  specimens  in  my  own  collection  are  from 
the  following  localities  : — North  Australia ;  Loyalty  Islands ;  Suva, 
Viti  Levu;  New  Hebrides:  Timor;  and  Andaman  Islands.  I  do 
not  see  any  characters  whereby  to  separate  them  :  the  largest  specimen 
is  that  from  the  New  Hebrides  with  the  widest  dark  margin  to  the 
secondaries ;  but  every  intermediate  form  to  those  from  North  Aus- 
tralia with  the  very  narrow  border  to  the  secondaries  is  represented : 
the  colour  of  primaries  varies  very  much,  a  specimen  taken  by  Mr. 
Woodford  is  almost  green. 

5.  Protoparce  convolvuli,  var.  distans. 

Protoparce  convolvuli^  var.  disians,  Butl.  Lep.  New  Zealand  in 
Voy.  'Erebus'  and  *  Terror,'  p.  30,  t.  9.  f.  11. 

Also  in  my  collection  from  New  Guinea,  New  Hebrides,  New 
Caledonia,  and  Western  Australia :  this  species  is  always  much  smaller 
and  darker  in  colour  than  the  typical  P.  convolvuli. 

Fam.  CHALCosiiDiB. 

6.  Heteropan  dolens,  n.  sp.     (Plate  XIII.  ^g,  1.) 
Primaries  uniform  slate-colour,  secondaries  dull  glossy  blue  except 

along  the  costal  and  outer  margins,  which  are  brownish  slate-colour. 
Underside  of  all  the  wings  pale  slate-colour,  the  costal  margin  of 
the  secondaries  shaded  with  blue.  The  upperside  of  the  head, 
thorax,  and  abdomen  dull  black  ;  the  underside  of  the  head,  thorax, 
abdomen,  and  legs  brownish  bronze-colour.     Expanse  f  inch. 

A  pretty  little  species,  not  nearly  allied  to  any  known  to  me,  bat 
to  some  extent  resembling  Chalcosia  appendiculata,  Snell. 
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Fam.  LrrHosiiDiB. 

7.  Hypsa  woodfordt,  n.  sp.     (Plate  XIII.  fig.  2.) 
Primaries  deep  purple-brown,  creamy  white  from  tbe  base  to  the 

middle  of  the  costal  and  inner  margins,  but  not  extending  so  far  from 
the  base  on  the  inner  margin,  the  outer  edge  of  the  creamy  white 
colour  is  formed  into  a  series  of  half-circles  edged  with  bluish  black, 
four  bluish-black  spots  close  to  the  base,  two  on  the  costal  margin 
and  below  the  last  spot  on  the  costal  margin,  round  the  spots  are 
some  bright  orange  markings  extending  from  the  base,  a  small  white 
dot  beyond  the  end  of  the  cell,  and  a  large  round  cream-coloured 
spot  close  to  the  outer  margin  just  above  the  anal  angle.  Secondaries 
creamy  white,  with  a  large  bUck  spot  at  the  apex,  a  second  round 
black  spot  on  the  outer  margin  nearest  the  anal  angle,  and  a  small 
dot  close  to  the  anal  angle.  Underside  creamy  white,  with  the  dark 
markings  as  above,  but  not  auite  so  much  marked  on  the  primaries, 
the  basal  spots  being  very  inaistinct.  Head,  thorax,  and  the  abdomen 
bright  orange,  a  bluish-black  spot  on  each  of  the  tegulee,  one  at  the 
base  of  the  thorax,  and  a  central  row  on  the  abdomen  all  black  ;  the 
underside  of  the  abdomen  creamy  white,  with  a  row  of  bluish  spots 
on  each  side ;  legs  white  banded  with  black  ;  antennae  black ;  palpi 
bright  orange  tipped  with  black.     Expanse  2^  inches. 

f  have  much  pleasure  in  naming  this  vtry  fine  species  atler  its 
captor,  Mr.  C.  M.  Woodford;  it  is  very  distinct  from  any  other 
known  to  me. 

Fam.  LEucANiDiB. 

8.  Leucania  inferbns. 

Leucania  in/erens.  Walk.  Cat.  ix.  p.  105. 

Fam.  Xylophasides. 

9.  Spodopteba  nubes. 

Spodoptera  nubes,  Gn6n.  Sp.  G6n.  L^p.  v.  p.  155 ;  Walk.  Cat. 
ix.  p.  186. 

10.  Prodenia  infecta. 

Prodenia  infecta.  Walk.  Cat  ix.  p.  196. 
Prodenia  insignata.  Walk.  /.  c.  ix.  p.  197. 
Prodenia  permbuda.  Walk.  /.  c,  xi.  p.  723. 
Laphygma  squalida,  Walk.  /.  c.  xxxii.  p.  652. 

1 1 .  Prodenia  retina. 

Prodenia  retina,  Gu^n.  Sp.  G^n.  L^p.  v.  p.  163. 

The  specimens  are  identical  with  those  from  Madeira  and  Africa. 

Fam.  NocTuiDiE. 

12.  Gbaphiphora  compta. 
Chaphiphora  compta.  Walk.  Cat.  x.  p.  404. 

One  specimen  identical   with  Walker's   type   from  New  South 
Wales. 
Proc.  Zool.  Soc— 1888,  No.  XVI.  1 6 
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Fam.  AcoNTiiDiB. 

13.  Leocyma  tibialis,  Fabr. 

Leoeyma  diofuSt  Gu^n.  Sp.  06n.  L^p.  vi.  p.  213. 

Chasmina  cygnus,  Walk.  Cat.  ix.  p.  147. 

Chasmina  glabra^  Walk.  /.  c.  xxzii.  p.  636. 

With  a  large  series  of  specimens  before  me  I  am  quite  unable  to 
separate  any  of  the  aboye-named  species  as  distinct.  Indian  specimeDS 
vary  very  much  in  size,  but  in  no  other  respect  are  they  different. 
Mr.  Bntler  informs  me  that  the  type  of  Fabricius's  species  b  in 
the  Banksian  Cabinet  now  in  the  British  Museum. 

14.  MeSOTROSTA  ABYS8A. 

Af e^o/ro^to  a^y^^a,  Snell.  Tijds*  y.  Ent.  xxiii.  p.  56,  t.  5.  f.  1,  la. 

15.  ACONTIA  RITSEMiE. 

Erastria  ritaenut,  Snell.  Tijds.  v.  Ent.  xxiii.  p.  57»  t  5.  f.  2. 
A  single  specimen   of  this  pretty  little  species   was  taken  by 
Mr.  Woodford. 

16.  Xanthodes  intersepta. 

Xanthodes  intersepta^  Guen.  Sp.  Gen.  L^p.  vi.  p.  979. 

One  specimen  identical  with  those  from  India,  Ceylon,  Timor,  &c. 

Fam.  EnASTRiDiB. 
17-  Erastria  vERMicuLATA. 

Erastria  vermieulata,  Snell.  Tijds.  v.  Ent.  xxiii.  p.  58,  t.  5.  f.  3. 
Several  specimens  agreeing  well  with  Snellen's  figure. 

Fam.   ANTHOPHILIDiS. 

18.  MiCRA  INNOCENS,  Butl. 

19.  AnTHOPHILA  DIVERGENS? 

Anthophila  divergensl,  Walk.  Cat.  xii.  p.  803. 
One  specimen,  very  closely  resembling  Walker's  type,  but  it  is 
in  poor  condition. 

Fam.  ERiopiDiE. 

20.  Callopistria  exotica. 

Callopiatria  exotica^  Guen.  Sp.  G6u.  L6p.  vi.  p.  294. 
The  light  markings  are  whiter  than  they  are  in  the  Ceylon  and 
Java  specimens. 

Fam.  EuRHipiDiE. 

21.  Penicillaria  nugatrix. 

Penicillaria  nugatriae,  Gu^n.  Sp.  Gen.  Lep.  vi.  p.  303,  t.  14.  f.  7* 
Two  specimens,  both  of  which  are  females. 
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Fam.  PLUSiDiS. 

22.  Plusia  verticillata. 

Pluna  verticillata,  Gu^n.  Sp.  G^n.  Ldp.  yi.  p.  344. 
Two  specimens,  identical  with  those  from  Java. 

23.  Plusia  oxyoramma. 

Plusia  oxy gramma^  Hiibn.  Exot  Schoiett.  f.  769,  770. 
Identical  with  North- American  specimens  in  my  own  collection. 

Fam.  HvBLiBiDiB. 

24.  UyblvEa  puera. 

HtfbUea  puera.  Cram.  Pap.  Exot.  ii.  t.  103.  f.  D,  E. 

Fam.  GONOPTERIDJB. 

25.  COSMOPHILA  XANTHINDYMA. 

CosmopMla  sanihindyma,  Boisd.  Faun.  Ent.  Madagascar,  p.  94 
t.  13.  f.  7. 

26.  Gonitis  editrix. 

Gonitis  editrix,  Gaen.  Sp.  G6n.  L^p.  vi.  p.  404,  t.  2.  f.  5. 
I  cannot  distinguish  the  specimens  caught  by  Mr.  Woodford  from 
those  in  my  own  collection  from  South  America. 

27.  Gonitis  vulpina. 

Gonitis  vulpina,  Butl.  Trans.  Ent.  Soc.  Loud.  1886,  p.  408. 

28.  Gonitis  xanthochroa. 

Gonitis  xanthochroa,  Butl.  Trans.  Ent.  Soc.  Lond.  1886,  p.  409. 

Fam.    CATEPHIDiE. 

29.  COCYTODES  MODE8TA. 

Cocytodes  modesta.  Van  der  Hoeyen,  L6p.  Nouv.  t.  7.  f.  8. 
One  specimen,  identical  with  those  before  me  from  New  Caledonia 
and  the  New  Hebrides. 

30.  Steiria  VARIABILIS.     (Plate  XIII.  figs.  3,  4,  vars.) 

Steiria  variabilis^  Moore,  Descrip.  Indian  Lep.  from  the  Cull,  of 
the  late  Mr.  Atkinson,  p.  164. 

Mr.  Woodford  took  fifteen  specimens  of  this  extremely  variable 
insect,  no  two  of  them  being  alike.  The  specimens  vary  from  pale 
fawn-colour  to  dark  blackbh  brown,  and  if  they  are  separated  at 
least  ten  of  them  would  hare  to  be  named :  this  species  varies 
much  in  the  same  way  as  Diadema  bolina  does  from  the  same  place. 
I  believe  it  most  likely  this  will  prove  to  be  another  form  of 
Slictoptera  cueullioides,  Guen. 

16* 
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31.  StEIRIA  8UBOBLIQUA. 

Steiria  subobliqua.  Walk.  Cat.  xiii.  p.  1136. 
One  specimen,  identical  with   Walker's  type  in  the  National 
Collection. 

Fam.  HYPocALiDiB. 

32.  Hypocala  plumicornis. 

Hypocala  plumicomis,  Gu^n.  Sp.  G^n.  Lep.  vii.  p.  75. 

The  black  margins  of  the  secondaries  are  rather  wider  in  the  Suva 
specimens  than  in  the  typical  African  form,  but  in  other  points  are 
identical. 

Fam.  OPHIDKRIDiB. 

33.  Ophiderbs  ftjllonica. 

Ophideres  fullonica,  Linn.  Syst.  Nat.  i.  2.  p.  812 ;  Clerck,  Icon, 
t.  48.  f.  1-4. 

Fam.  EREBiDiE. 

34.  OXYODES  CLYTIA. 

Oxyodea  clytia,  Cram.  Pap.  Exot.  ir.  p.  238,  t.  399.  f.  G. 

Fam.  0MHATOPHORIDi£. 

35.  SSRICIA  ANOPS. 

Sericia  anops^  Gu6n.  Sp.  Gi^n.  Lep.  vii.  p.  1296. 

The  specimens  are  identical  with  those  from  India  and  Ceylon. 

Fam.  Ophiusidjb. 

36.  Lagoptera  miniacea. 

Lagoptera  miniacea^  Feld.  &  Rog.  Reise  Nov.  Lep.  t.  cxvi.  f.  8 ; 
Erkl.  de  Taf.  no.  8. 

One  specimen,  almost  identical  with  Felder's  figure. 

37.  Lagoptera  magica. 

Lagoptera  magica,  Uiibn.  Samral.  exot.  Schmett.  f.  535,  536. 

Noctua  coronata^  Fabr.  ? 

A  very  widely  distributed  and  common  species. 

38.  Ophisma  l^tabilis. 

Ophisma  Itstabilis,  Gu6n.  Sp.  Gdn.  Lep.  vii.  p.  241. 
Noetua  illibata,  Fabr.  T 

39.  ACHJB  FASCICULIPES. 

AchiB  faaeiculipesy  Walk.  Cat.  xiv.  p.  1400. 

The  specimens  of  this  fine  species  are  identical  with  Walker's 
type  in  the  National  Collection  from  Celebes,  also  with  those  in  my 
own  collection  from  New  Caledonia. 
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40.  ACHiB  MELICERTE. 

Aeha  melicerte,  Drury,  111.  Exot.  Ins.  i.  t.  23.  f.  1. 
This  common  species  ranges  over  India,  China,  Java,  Borneo,  and 
yarious  other  islands  to  North  Australia. 

41.  Ophiusa  myops. 

Ophiusa  myopst  Gu^n.  Sp.  G6n.  L6p.  rii.  p.  265. 
Identical  with  Javan  specimens. 

42.  Ophiusa  ARcroTiENiA. 

Ophiusa  aretolania,  Gu^n.  Sp.  G^n.  L6p.  vii.  272. 
The    specimens  are  in  every  way   identical    with   those   from 
Darjeeling. 

43.  Gram  MODES  oculicola. 
Grammodes  oculicola.  Walk.  Cat.  xiv.  p.  1446. 

44.  Grammodes  alcyona,  n.  sp.     (Plate  XIII.  fig.  5.) 
Primaries  dark  hrown,  bordered  on  the  costal  and  outer  margin 

with  pale  brown ;  two  white  lines  running  from  the  base  to  near  the 
outer  margin,  where  they  are  joined  by  a  transverse  narrow  line  forming 
a  large  triangle ;  the  inner  line  is  much  the  broadest  of  the  three. 
Secondaries  pale  mouse-colour,  darkest  from  the  apex  to  the  anal 
angle.  Underside  uniform  pale  whitish  brown  ;  head,  thorax,  and 
abdomen  pale  brown  ;  antennae  and  legs  brown.  Expanse  I  \  inch. 
This  species  is  allied  to  Orammodes  delta,  Boisd.,  but  it  is  at 
once  distmguished  from  that  species  by  the  entirely  different  shape 
of  the  triangular  mark  on  the  primaries. 

Fam.  EucLiDiDJB. 

45.  Trigonodes  cephise. 

Trigonode$  cephise^  Cram.  Pap.  Exot.  iii.  p.  59,  t.  227.  f.  C. 
One  specimen,  which  is  almost  identical  with  Cramer's  figure. 

Fam.  Remigida. 

46.  ReMIGIA  ARCHE8IS. 

Bemigia  archesis,  Cram.  Pap.  Exot.  iii.  t.  273.  f.  F,  G,  H. 

Bemigia  demonstrans.  Walk.  Cat.  xiv.  p.  1512. 

Remigia  discreparu,  Butl. 

With  a  verv  large  series  of  specimens  hefore  me  I  am  quite  unable 
to  separate  WalkePs  and  Mr.  Butler's  species ;  on  the  undersides 
they  are  all  identical  except  in  colour,  some  being  slightly  brighter 
than  others,  but  in  no  locality  are  they  constant  in  this  respect. 

47.  Remigia  congregata. 

Bemigia  congregata.  Walk.  Cat  xv.  p.  1847. 
Remigia  optatura^  Walk.  /.  c.  p.  1848. 

A  very  variable  species.  Walker's  R.  optatura  is  only  a  female  of 
his  R,  congregata. 
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48.  Remioia  fruoalis. 

Remtgia  fniffalU,  Fab.  Ent.  S>st.  iii.  2.  p.  138  ;  Walk.  Cat.  xiv. 
p.  1507. 

Fam.  THERME8ID.fi. 

49.  AZAZIA  RUBRICAN8. 

Azazia  rubrieans,  Boisd.  Faune  L^p.  Mad.  p.  106,  t.  16.  f.  1. 
The  specimens  are  slightly  paler  in  colour  than  those  from  Mada- 
gascar. 

50.  SONAGARA  SUPERIOR. 

Sonagara  superior^  Bull.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  vol.  xix. 
p.  433. 

The  specimens  obtained  by  Mr.  Woodford  are  identical  with  Mr. 
Butler's  type  in  the  National  Collection. 

Fam.  HYPENiDiE. 

51.  DiCHROMIA  DUPLICALIS. 

IHchromia  dupliealis,  Walk.  Cat.  xvi.  p.  16. 

Two  specimens,  identical  with  those  from  Australia. 

52.  Hyamia,  sp. 

Very  close  to  the  South-American  Hyamia  palpitataiis.  Walker ; 
the  specimens  are  not  in  good  condition. 

Fam.  Herminidjb. 

53.  Bleptina  funestalis. 

Bleptina  funesialis.  Walk.  Cat.  xxxiv.  p.  1163. 

54.  BoCANA  METI8AL18. 

Bocana  tnetisalis,  Walk.  Cat.  xvi.  p.  183. 
Bleptina  dimiaaaluy  Walk.  /.  c.  xxxiv.  p.  116. 
Walker  described  the  sexes  as  distinct  species. 

55.  BoCANA?  8YPNOIDE8. 

Bocana  1  sypnoidea^  Butl.  Trans.  Ent.  Soc.  Lond.  1886,  p.  416. 

This  species  hardly  belongs  to  the  genus  Bocana,  the  males  having 
deeply  pectinated  antennae  and  long  tapering  palpi ;  Mr.  Butler's 
description  was  taken  from  a  female  specimen. 

Fam.  BoARMiD^. 

56.  BoARMIA  8AMOANA. 

Boarmia  samoana,  Butl.  Trans.  Ent.  Soc.  Lond.  1886,  p.  433. 
This  species  varies  considerably  in  colour;  some  specimens  are 
much  paler  than  others. 
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Fam.  Geomktridjb. 

57.  lODIB  CHEROMETA. 

lodis  eherometOy  Meyr.  Trans.  Ent.  Soc.  Lond.  1886,  p.  203. 
One  specimen  of  this  pretty  species. 

58.  Thalassodes  opalina. 

ThalauodcM  opalina^  Butl.  Ann.  &  Mag.  Nat.   Hist.  ser.  5,   vi. 
p.  214 ;  III.  Lep.  Het.  Brit.  Mus.  pt.  vi.  p.  70.  t.  cxvii.  f.  9. 
Thalassodes  saturatOy  Snell.  Tijds.  v.  Ent.  xxiv.  p.  77,  t.  8.  f.  3. 
This  species  appears  to  be  very  widely  distributed. 

59.  Thalassodes  timoclea,  n.  sp.  (Plate  XIII.  figs.  6,  S% 
7,?.) 

S .  Primaries  and  secondaries  bright  green,  thickly  speckled  with 
very  fine  white  lines,  two  narrow  white  Unes  crossing  both  the  pri- 
maries and  secondaries  from  the  costal  to  the  inner  margin ;  under- 
side of  all  the  wings  greenish  white  ;  the  head,  thorax,  and  abdomen 
greenish  white.     Antennae  and  legs  yellowish. 

$  .  The  same  colour  as  the  male,  but  with  the  primaries  crossed 
about  the  middle  from  the  costal  to  the  inner  margin  by  a  wide 
creamy  white  band,  and  the  apical  half  of  the  secondaries  creamy 
white ;  in  all  other  respects  it  is  identical  with  the  male,  excepting  that 
the  antennae  are  simple  and  not  pectinated  as  in  the  male.  Expanse, 
d  li  inch,  $   \\. 

This  species  is  quite  distinct  from  any  other  known  to  me. 

Fam.  Efhyrida. 

60.  Anisodes  suspicaria. 

Anisodes  suspicaria^  Snell.  Tijds.  v.  Ent.  xxiii.  p.  80  ?,  t.  5.  f.  ^fia-c. 

Fam.  AciDALiDJB. 

61.  AciDALiA  CERNEA,  n.  sp.     (Plate  XIII.  fig.  8,  d  •) 

Primaries  and  secondaries  pure  white,  with  three  very  fine  waved 
black  lines  between  the  middle  and  the  outer  margins  of  all  the 
wings.  Underside  uniform  silky  white,  slightly  yellowish  along  the 
costal  margin  of  the  primaries.  The  head,  thorax,  and  abdomen 
white.  Antennae  and  legs  brown.  Male  and  female  alike,  excepting 
that  the  antennae  of  the  male  are  rather  deeply  pectinated,  those  of 
the  female  simple.     Expanse,  d  $ ,  1  inch. 

A  pretty  little  species ;  it  is  not  closely  allied  to  any  known  to  me. 

62.  Pythodora  RHIPI8TI8,  Mcyr. 

My  specimens  are  identical  with  those  so  named  in  Mr.  Mathew's 
collection  now  in  the  British  Museum. 

Fam.  Micron iDJB. 

63.  MiCRONiA  HERMiBA,  u.  sp.     (Plate  XIII.  fig.  9.) 
Primaries  and  secondaries  pure  white,  the  primaries  crossed  from 
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the  costal  margin  by  three  narrow  pale  mouse-coloured  bands,  a 
narrow  line  between  the  first  and  second,  and  a  series  of  small 
mouse-coloured  streaks  extend  from  the  apex  along  the  outer 
margin ;  on  the  costal  margin  there  are  a  number  of  small  dots. 
Secondaries  crossed  by  two  mouse-coloured  bands,  the  first  about 
the  middle,  the  second  submarginal ;  the  fringe  of  all  the  wings 
mouse-coloured.  The  head,  thorax,  and  abdomen  white.  Legs 
white ;  antennae  mouse-coloured.  The  underside  of  all  the  wings 
pnre  white*     Expanse  2  inches. 

This  species  is  allied  to  Micronia  liyemalis,  Butler. 

64.  Erosia  coNCHiFERALis^  Moore. 

65.  Erosia,  sp. 

Two  specimens,  in  very  poor  condition. 

Fam.  LARENTIDiB. 

66.  Larentia  bosora,  n.  sp.     (Plate  XIII.  fig.  10.) 
Primaries  and  secondaries, the  ground-colour  white,thickly  speckled 

with  reddish-brown  and  olive-green  dots.  Two  olive-green  bands 
crossing  the  primaries  from  the  costal  to  the  inner  margin,  a  reddish 
spot  near  the  apex  on  the  outer  margin  and  one  on  the  inner  margin 
close  to  the  anal  angle.  Secondaries  crossed  by  one  central  band 
of  reddish  brown,  and  a  large  patch  of  reddish  brown  at  the 
anal  angle.  The  underside  of  all  the  wings  bright  reddish  brown ; 
the  head,  thorax,  and  abdomen  greenish.  Antennae  brown.  Expanse 
1  inch. 

67.  Pariphila  catastnepta. 

Pasiphila  catastnepta,  Meyr.  N.  Z.  I.  Sci.  1883,  p.  527. 

Fam.  SicuLODiD^. 

68.  SiCULODES  ANTICALIS. 

Siculodes  anticalia.  Walk.  Cat.  xxxiv.  p.  1238. 
The  specimens  are  identical  with  Walker's  type  in  the  National 
Collection  from  My  sol. 

Fam.  Pyralida. 

69.  DOTHTHA  MESENTKRIALIS. 

Doththa  mesenterialis.  Walk.  Cat.  xvii.  p.  285. 

Fam.  HYDROCAMPIDiB. 

70.  Cataclysta  drusialis. 

Cataclysta  drusialis.  Walk.  Cat.  xvii.  p.  450;   Meyrick,  Trans. 
Ent.  Soc.  Lond.  1885,  p.  428,  et  1886,  p.  221. 

Fam.  AsopiiDiB. 

71.  RtNECURA  NTGRE8CEN8. 

Rinecura  nigrescens,  Butl.  Trans.  Ent.  Soc.  Lond.  1886,  p.  424. 
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72.  HyMENIA  RECURYALIS., 

Hymemia  recurvalis,  Fabr.  £nt.  Syst.  iii.  2.  p.  237. 

Bymenia  foMeialU,  Stoll,  Cram.  Pap.  Exot.  y.  p.  163,  t.  36.  f.  13. 

This  common  species  is  found  almost  e?erywhere. 

Fam.  Steniada. 

73.  StENIA  ORNATALI8. 

Stenia  omatalis,  Dup.  L6p.  Yiii.  2.  p.  207,  t.  223.  f.  8. 

Fam.  Margarodida. 

74.  Glyphodes  stolalis. 

Glyphodes  stolalis,  Gu^n.  Sp.  G^n.  L<^p.  viii.  p.  293,  t.  8.  f.  1 1. 
The  specimens  are  identical  with  those  from  India  and  Java. 

75.  Margaronia  glauculalis. 

Margaronia  glaueulalis,  Gucn.  Sp.  Gen.  L^p.  ?iii.  p.  306. 
Margaronia  oeeanitis^  Mejrick,  Trans.  £nt.  Soc.  Loud.   1886, 
p.  222. 

Mr.  Meyrick's  species  is  identical  with  Gu^n&'s. 

Fam.  BoTYDJB. 

76.  BOTYODES  ASIALIS. 

Botyodes  asialis,  6u6n.  Sp.  G6n.  L6p.  viii.  p.  321 ;    Lederer, 
Wien.  ent.  Monatsch.  viii.  p.  394,  t.  13.  f.  8. 
Lygropis  sirioxantha,  Mejr.  Trans.  £nt.  Soc.  Lond.  1886,  p.  262. 
Mr.  Mejrick's  species  is  identical  with  Gu^n^e's. 

77.  Platamonia  stenosoma. 

Platamoma  stenosoma,  Felder,  Reise  Nov.  Lep.  t.  cxxxiv.  f.  16; 
Erkl.  de  Taf.  cxxxiv.  no.  16. 
One  male  of  this  fine  species. 

78.  DRACiBNURA  ASTHENOTA. 

Dracanura  asthenota,  Meyr.  Trans.  Ent.  Soc.  Lond.  1886,  p.  229. 

79.  Dracjbnura  agramma. 

Draaenura  agramma,  Meyr.  Trans.  Ent.  Soc.  Lond.  1886,  p.  229. 

80.  Dracjbnura  myota. 

Dracanura  myota,  Meyr.  Trans.  Ent.  Soc.  Lond.  1886,  p.  230. 
Three  specimens  of  this  pretty  little  species. 

81.  Pleonectusa  metaleucalis. 

Pleoneetusa  metaleucalis.  Walk.   Cat.   xxxir.    p.  1372;  Meyr. 
Trans.  Ent.  Soc.  Lond.  1886,  p.  231. 

82.  Pleonectusa  paraixela. 

Pleoneetusa  parallela,  Meyr.  Trans.  Ent.  Soc.  Lond.  1886,  p.  231. 
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83.  MaRASMIA  ER1LITALI8. 

Marasmia  erilitalis,  Feld.  Reise  der  Nov.  Lep.  t.  cxxxv.  f.  26 ; 
Erkl.  de  Taf.  cxxxv.  no.  26. 

84.  Marasmia  aurea,  n.  sp. 

Wings  pure  white.  The  costal  margin  of  the  primaries  golden 
yellow,  with  three  small  dots  on  the  inner  side,  a  golden  jellow 
waved  submarginal  line  crossing  the  wing  from  near  the  apex  to  the 
inner  margin.  Secondaries  with  a  small  waved  yellow  line  extending 
from  the  costal  to  anal  angle.  Underside  of  all  the  wings  pure  white. 
The  head,  thorax,  abdomen,  legs,  and  antennae  white.  Expanse 
I  inch. 

This  beautiful  little  species  is  very  distinct  from  any  I  have  seen. 

85.  DOLICHOSTICHA  PERINEPHES. 

Dolichosticha  perinephes,  Meyr.  Trans.  Ent.  Soc.  Lond.  1886, 
p.  236. 

86.  Semioceros  dactyloptila. 

SemioceroM  dactyloptila,  Meyr.  Trans.  Ent.  Soc.  Lond.  1886, 
p.  243. 

Several  specimens  of  this  pretty  species. 

87.  Erebangela  melanauges. 

Erehangela  melanauges,  Meyr.  Trans.  Ent.  Soc.  Lond.  1886, 
p.  246. 

Several  specimens  of  this  dull-coloured  species. 

88.  DiPLOTYLA  OCHROSEMA. 

Biplotyla  ochrosema,  Meyr.  Trans.  Ent.  Soc.  Lond.  1886,  p.  247. 
Many  specimens* 

89.  DiPLOTYLA  CYCLOSPILA. 

Biplotyla  cyclospUa,  Meyr.  Trans.  Ent.  Soc.  Lond.  1886,  p.  248. 
The  female  is  like  the  male,  excepting  that  it  is  considerably  paler 
in  colour,  and  that  the  antennae  are  quite  simple. 

90.  Strepsimela  signiferalis. 

Isopteryx  signiferalis,  Wallgr.  Wien.  ent.  Mon.  iv.  p.  175. 
?  Ceratoclasis  barbicomis,  Feld.  Reise  der  Nov.  Lep.  t.  cxxxvi. 
f.  1  ;  Meyr.  Trans.  Ent.  Soc.  Lond.  1886,  p.  250. 

91.  BOTYS  ABRUPTALIS. 

Botys  abruptalis.  Walk.  Cat.  xvii.  p.  371. 

One  specimen  of  this  species,  agreeing  well  with  specimens  from 
Ceylon. 

92.  NOTARCHA,  sp. 

Two  specimens  in  very  worn  condition. 
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Fam.  GALLERlDiS. 

93.  Nephopteryx,  sp.  T 

94.  AURANA,  Sp. 

Very  close  to  A,  actioaella^  Walker,  from  Ceylon. 

EXPLANATION  OF  PLATE  XHI. 

Fig.  1.  Heteropan  dolens,  n.  sp.,  p.  220. 

2.  Hypaa  woodfordi,  n.  gp.,  p.  221. 

3,  4.  hteiria  variabilis^  Moore,  Tars.,  p.  223. 

5.  GramTnodes  alcyona^  n.  sp.,  p.  226. 

6,  c?i  7,  $ .  Thalassodes  timoclea,  n.  sp.,  p.  227. 

8,  (^.  Acidalia  cemeOf  n.  sp.,  p.  227. 

9.  Micronia  hermaa,  n.  sp.,  p.  227. 
10.  Larentia  bosora,  n.  sp.,  p.  228. 


2.  Notes  on  the  Gular  Brood-pouch  of  Rhinoderma  darwini. 
By  G.  B.  Howes,  P.Z.S.,  F.L.S.,  Assist.  Prof,  of 
Zoology,  Normal  Sch.  of  Science  and  R.  Sch.  of  Mines, 
S.  Kensington. 

[EeceiTed  April  17, 1883.] 

The  Chilian  Batrachian  Rhinoderma  darwini  was  among  the 
most  interesting  finds  of  the  voyage  of  the  'Beagle,'  and  its  special 
interest  lay  in  the  fact  that  it  was  originally  thought  by  Gay  ^  to 
have  been  viviparous.  Jiminez  de  la  Espada  dbproved  this  in 
1872,  and  brought  to  light '  the  remarkable  fact  that  the  gular  sac 
of  the  male  becomes  greatly  enlarged  and  modified,  to  form  a  brood- 
pouch,  vrithin  which  the  larval  metamorphoses  of  the  young  are 
undergone. 

The  specimen  which  furnished  the  subject-matter  for  these  notes 
came  into  my  hands  quite  recently',  in  the  course  of  an  inquiry 
into  the  skeleton  of  the  Anura*.  Finding  that  I  was  able  to 
supplement  the  descriptions  of  Espada,  and  seeing  that  his  paper 
was  published  without  illustration,  I  thought  it  desirable  to  seize  the 
opportunity  of  putting  on  record  drawings  of  so  rare  an  object.  The 
specimen  itself  differs  in  no  important  external  character  from 
those  hitherto  described.  It  measures  from  snout  to  vent  30  mm., 
that  being  the  length  given  by  Espada  ;  the  length  of  the  outstretched 
hind  limb  is  62  mm.,  and  the  greatest  transverse  diameter  of  the 
trunk  18  mm.'    The  cutaneous  lobes  of  the  fore  limb  ('  epaulettes ') 

^  Compt  Eend.  vol.  ii.  p.  322  (1836). 

»  Analet  d.  L  Soo.  Esp.  d.  hist  nat.  Madrid,  vol.  i.  pp.  139-161  (1872). 
German  abstract  by  Spengel,  Zeitscb.  wiss.  Zool.  vol.  xxix.  pp.  495-601  (1877). 

'  Among  some  material  generously  placed  at  my  disposal  by  my  master, 
Prof.  Huxley. 

*  8eeP.Z.S.  1888,  p.  141. 

•  For  good  fig.  see  Uay,  Hist  de  Chile,  'Atlas,  pi.  7,  Erpetologia. 
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are  somewhat  smaller  than  usual.  There  appears  to  have  been  an 
exceptional  ineouality  in  the  deposition  of  dark  pigment  on  the 
under  surface  of  the  body  and  hind  limbs ;  for  with  the  exception  of 
the  right  member,  which  was  unusually  dark»  these  parts  were  but 
little  coloured  (see  fig.  1). 

Fig.  1. 


Gular  sao  of  Rhinoderma  darwini,  adult  male. 
Ventral  view  of  the  trunk,  the  right  half  of  the  ventral  integrument  baring  been 
removed  to  show  the  underlying  gular  brood-aao,  s,^ ;  multiplied  two 
and  a  half  times. 


On  slitting  up  the  ventral  integument,  as  shown  in  fig.  I,  the 
immense  gular  sac  was  at  once  exposed  for  its  whole  length.  It 
occupied,  as  will  be  seen,  the  interspace  between  the  body-wall  and 
▼entral  integument.  Anteriorly  it  was  rounded,  extending  forwards 
to  near  the  mentum,  while  posteriorly  it  was  prolonged  backwards  into 
two  insignificant  cornua.  The  entire  sac  was  bilaterally  symmetrical, 
and  it  appears  to  have  equalled  in  capacity  that  of  any  specimen 
examined  by  Espada. 
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That  author  says,  iu  describing  its  attachments  (Spengel's  trans- 
lation, p.  499X  "  Sie  fand  sich  stellenweise  anliej^end,  stellenweise 
YoUstandig  verwachsen  rait  der  Innenflache  der  Haut  und  mit  der 
Aussenflache  der  Brust-  und  Bauchmuskeln."  In  my  specimen  no 
such  confluence  with  the  abdominal  muscles  was  discernible  ;  such 
attachments,  however,  as  were  instituted  were  of  a  very  definite  order. 
Espada  states  that  the  sac  bears  at  the  shoulders  'Zipfeln' ;  and 
this  might  appear  to  imply  that  it  is  an  irregular  structure,  bearing 
lateral  diverticula  and  accommodating  itself,  as  it  were,  to  its  sur- 
rottudings.     The  only  fusion  with  the  inner  surface  of  the  integu- 


\^ 


The  same  aa  in  fig.  1,  the  yentral  integument  having  been  wholly  reflected,  and 
the  gular  aao  opened  up  to  display  its  contents. 

roent  observable  in  my  specimen  is  a  bilaterally  symmetrical  one 
(figs.  1  &  2)  set  up  near  the  angle  of  the  lower  jaw.  The  wsii  of  the 
sac,  elsewhere  very  thin  and  transparent,  is  at  these  points  thickened, 
and,  consequent  upon  its  adherence  to  the  integument,  dragged  out 
as  it  were  laterally,  to  form  two  prolongations  which  answer  very 
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satisfactoriljf  to  the  aforenamed  '  Zipfeln.'  It  will  thus  be  seen  that 
these  outgrowths  are  forcible  displacements,  due  to  the  mode  of 
suspension  of  the  gular  sac,  rather  than  casual  outgrowths,  as  might 
be  imagined  at  first  sight. 

Espada's  statement  concerning  the  attachment  to  the  Yentnd 
muscles  does  not  do  justice  to  the  facts.  The  brood-pouch  of  my 
specimen  was  found,  on  being  raised,  to  hang  free  behind  the  line  of 
attachment,  and  that  was  found  to  follow  the  anterior  border  of  the 
bony  clavicle.  This  fact  is  shown  in  fig.  3,  where  the  greater  part  of 
the  ventral  wall  of  the  sac  (9.g')  had  been  removed  and  the  small 
portion  of  its  post-clavicular  dorsal  wall  («.y)  which  remained 
turned  forwards.  Anteriorly  to  this  point  of  attachment  a  complete 
confluence  is  established  between  the  dorsal  wall  of  the  sac  and  the 
overlying  floor  of  the  mouth  (see  dotted  line  of  fig.  5). 

Examination  of  the  parts  in  situ  showed  that  all  attachment  is  pre- 
clavicular,  aud  that  the  main  portion  of  the  sac  hangs  free,  the 

Fig,  3. 


A  portion  of  the  right  half  of  fig.  2,  dissected  to  show  the  intefltine  and  liver, 
together  with  the  mode  of  attachment  of  the  gnlar  sac. 

CO,  coracoid ;  du^  duodenum ;  md,  angle  of  mandible ;  8,  xiphistemum. 


whole  being  suspended  as  it  were  from  the  floor  of  the  mouth  and 
adjacent  lateral  integument,  and  lying  within  the  great  subcutaneous 
lymph-space  (/.«.,  figs.  1,  2,  5). 

Espada  mentions  the  fact  that  in  one  of  his  specimens  the  hinder 
half  of  the  tongue  was  *'  kiirzer  oder  zusammengezogen,  wie  um  die 
Ein-  und  Ausgaugsofi^nungen  des  Kehlsackes  frei  zu  lassen."  This 
was  not  the  case  in  my  specimen.     The  tongue  is  (t,  fig.  4)  somewhat 


1888.]  BROOD-POUCH  OF  RHINODERMA  DARWINI.  235 

coQtracted  and  asymmetrical ;  the  orifices  of  the  gular  pouch  are 
less  modified  than  might  have  heen  expected  (each  is  7  mm.  long), 
and  the  whole  floor  of  the  mouth  differs  in  no  respect  from  that  say 
of  a  normal  Cyntignathus.  The  larynx  (/,  fig.  4)  is  situated  far 
back,  immediately  behind  a  deep  fold  of  the  lining  membrane  of  the 
floor  of  the  mouth.  Its  mucous  membrane  was  slightly  swollen 
around  the  aditus;  but  there  were  neither  epiglottis  nor  other 
accessory  folds  present,  as  might  have  been  expected  *. 

The  brood-pouch  of  my  specimen  contained  1 1  larvae,  that  number 
having  been  exceeded  (12  and  15)  by  two  of  the  fiy^  specimens 
dissected  by  Espada.     These  little  animals  are  represented  in  fig.  2 


The  floor  of  the  mouth  of  Rhinoderma  darwini,  showing  the  tongue,  larynx, 
and  the  orifices  of  the  guhur  sac ;  multiplied  two  and  a  half  times. 

as  they  lay  in  life ;  and  it  will  be  seen  that  they  were,  for  the  most 
part,  irregularly  disposed.  Espada  asserts  that  in  one  of  his 
individuals  the  larvae  (7  in  number)  were  *'  einigermassen  in  zwei 
parallelen  Reihen  angeordnet " ;  he  does  not  state,  however,  in 
what  way  the  surfaces  of  the  bodies  of  these  or  any  of  his  specimens 
were  disposed  respecting  those  of  the  parent.  Examination  of  fig.  2 
shows  that,  with  the  exception  of  two  individuals  on  the  parent's 
left,  all  lay  with  their  ventral  faces  in  apposition  with  that  of  the 
adult  which  bore  them ;  and  it  might  appear  from  this  that  the 
larvae  are  carried  on  their  backs.  These,  it  will  be  seen,  were  far 
advanced  in  development  and,  with  two  exceptions,  disposed  with 
their  heads  towards  the  neck  of  the  sac,  as  though  making  their 
way  towards  the  exterior.  From  the  positions  in  which  they  lay 
it  is  tolerably  certain  that  attempts  were  made  by  them  to  gain  the 
latter  in  their  death-struggles ;  and  I  imagine  that  the  parent  died 
on  its  back,  and  that  a  stampede  ensued,  in  which  two  of  the  unfor- 
tunate 1 1  prisoners  were  overpowered  before  righting  themselves. 

The  larvsB  were,  as  in  one  of  Espada's  examples,  unequally  advanced 
in  development.  In  all,  both  fore  and  hind  limbs  were  free,  the 
latter  being  webbed  in  three  instances.  Five  of  the  1 1  were  caudate ; 
and  it  is  worthy  of  remark  that  those  whose  metamorphosis  was 

1  Cf,  P.  Z.  S.  1887,  p.  499,  and  Spengel,  op.  cit,  p.  497. 
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least  advanced  lav  (as  io  Eapada's  example)  at  the  base  of  the  sac 
(cf,  fig.  2).  TLc  largest  larva  measured  8  mm.  from  snoat  to 
vent,  5  mm.  across  the  trunk  at  its  widest  part.  None  were  young 
enough  to  show  the  remotest  vestiges  of  external  gills,  had  such 
existed^. 

Espada  found  in  one  instance  15  young  in  the  pouch.  These 
were  apparently  in  a  somewhat  similar  condition  to  those  of  my  own 
specimen  ;  concerning  the  parent,  he  writes  (Spengel,  p.  499),  "  Die 
Eingeweide  nahmem  einen  unglaublich  kleinen  (invtronmiW)  Raum 

ein bei  genanerer  Betrachtung  stellte  sich  das  Phanomen 

nicht  als  eine  mechanische  Wirkung  [of  the  enlargement  of  the  sac] 
dar,  sondern  als  eine  Riickbildung,  ein  Schrumpfen  dieser  Eingeweide, 

Fig.  5. 


Longitudiiial  section  of  Rhinoderma  darunni  entire,  taken  to  one  side  of  the 
middle  line  after  removal  of  the  embryos ;  to  show  the  general  relations 
and  sectional  area  of  the  gular  brood-sao  (8.ff), 

bl,  urinary  bladder ;  h,  heart ;  Ls',  dorsal  subcutaneous  lymph-sinus ; 
(T,  oesophagus ;  sh,  shoulder-girdle. 

welche  wie  abgezehrt  erschienen.  Das  Thier  muss  ohne  Zweifel,  so 
lange  seine  Jungen  in  dem  Brutraume  sind,  sum  grossen  Theil  seine 
Ernahrungsfunctionen  einstellen,  wenn  auch  nicht  voUstiindig,  wie 
bei  den  Winterschlafem."  I  accordingly  examined,  with  no  little 
interest,  the  condition  of  the  parts  in  my  specimen  ;  and  this  with 
unexpected  results.  The  small  intestine  (t.«,  fig.  3)  was  perfectly 
normal  and  full  of  food-material  in  an  assimilable  condition,  while 
the  large  intestine  (ti)  was  fully  charged  with  excreta  like  that  of 
a  normal  individual.  The  stomach  («/,  fig.  5)  was  much  distended 
by  small  Beetles  and  Diptera ;  and,  but  that  the  liver  (h,p,  fig.  3)  was 
shrunken  and  displaced,  and  that  the  gall-bladder  had  collapsed,  the 
alimentary  viscera  were  those  of  a  hefdthy  animal  in  full  diet. 

If  Espada' s  final  deduction  were  correct,  we  might  fairly  expect 
to  find  the  fat-body  in  an  insignificant  condition  '.     This  was,  on 

*  Espada  failed  to  find  traces  of  these  in  still  younger  larvas. 

»  C/\  Knappe,  '*  Das  Bidder'sche  Organ,"  Morph.  Jahrb.  vol.  xi.  (1886). 
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the  contrary,  in  my  specimen,  comparatively  large  (especially  so 
upon  the  left  side,  c.tf,  fig.  5)— -relatively  larger,  in  fact,  than  in  the 
healthy  individual  of  the  Common  Frog  prior  to  hihemation.  In 
consideration  of  all  the  facts,  I  think  it  probable  that  Espada  was 
mistaken,  and  that  this  extraordinary  paternal  instinct  does  not  lead 
up  to  that  self-abnegation  which  he  supposed. 


3.  Description  of  a  new  Genus  and  Species  of  Rat  from 
New  Guinea.     By  Oldfield  Thomas. 

[Beoeired  March  27. 1888.] 

Among  the  collections  recently  brought  from  New  Guinea  by  Mr. 
H.  O.  Forbes  there  occurs  a  specimen  of  Hat  strongly  resembling, 
superficially,  the  common  small  Papuan  Uromys,  U.  cervinipeSf 
Gould,  but  showing  on  a  closer  examination  such  characters,  both 
external  and  cranial,  as  to  necessitate  the  formation  of  a  special 
genus  for  its  reception  :  of  these  characters  by  far  the  most  striking 
is  its  possession  of  a  tail  modified  for  prehension  in  the  same  fashion  \ 
and  flimost  to  the  same  extent,  as  in  the  Phalangers  inhabiting  the 
same  country.  Among  the  other  members  of  the  Myomorpha,  so 
far  as  I  know,  the  only  ones  that  have  a  truly  prehensile  tail  are 
Dendromys  and  the  common  Harvest-Mouse  {Mus  minutus),  in  each 
of  which  there  is  a  tendency  towards  the  same  modification  of  the  tail 
as  in  the  present  animal.  Otherwise,  among  the  whole  of  the 
Rodents,  this  character  is  only  found  in  the  South-American  Porcu- 
pines. It  is  true  that  many  other  Rats  and  Mice  have  the  power 
of  twisting  their  tails  round  branches,  and  so  helping  themselves  in 
climbing,  but  in  none  b  this  so  far  developed  as  to  cause  any 
important  modification  in  the  actual  structure  of  the  tail,  as  is  the 
case  in  the  animal  now  described. 

The  teeth,  again,  are  remarkably  complicated,  and  show  a  high 
degree  of  specialization,  far  more  tnan  is  found  in  any  other  genus 
at  all  allied  to  the  present  one.  This  extreme  specialization  both 
of  teeth  and  tail  is  especially  remarkable  in  an  animal  inhabiting 
such  a  refuge  for  old  and  little-modified  forms  as  New  Guinea. 

l*he  following  is  a  detailed  description  of  the  new  form  : — 

Chiruromys,  g.  n. 

Externally  like  Mus,  but  with  the  terminal  portion  of  the  tail  above 
without  scales,  quite  naked,  transversely  wrinkled,  and  obviously 
prehensile.  Scales  of  rest  of  tail  (fig.  2,  c)  not,  as  is  usual,  square 
and  arranged  in  distinct  rings,  but  more  or  less  pentagonal  or  lozenge- 
shaped,  and  set  in  diagonal  slanting  series,  somewhat  like  the  dorsal 
scales  of  a  snake. 

Skull  (fig.  1,  p.  238)  with  the  infraorbital  foramen  typical  in  shape, 
but  with  its  external  wall  narrow  and  not  produced  forwards  as  a 
projecting  plate.     Anterior  part  of  zygomata  projecting  outwards 

^  Except  that  the  ourl  is  upwards  instead  of  downwardB. 
Proc.  Zool.  Soc— 1888,  No.  XVII.  17 
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nearly  at  right  angles  to  the  i^neral  line  of  the  skulL  Supra- 
orbital  edges  square  and  sharp,  bnt  not  beaded.  Palatine  foramina 
short  and  narrow.     Bulls  small. 

Teeth. — Incisors  smooth.     Upper  molars  (fig.  2,  a)  rerj  oompli- 

Fig.  1. 


Skull  of  Chiruromya  forbesi ;  once  and  a  half  the  natural  suo. 


catedy  the  cusps  low  and  the  laminee  scarcely  marked,  so  that  the 
homologies  between  their  cusps  and  those  found  in  other  genera  are 
by  no  means  clear.  M^  with  eleyen  cusps  in  all,  namely  three  trans- 
verse sets  of  three  each,  and  two  extra  solitary  cusps ;  m^  with  10 
cusps ;  m^  nearly  as  long  as  m^,  apparently  with  seven  cusps,  bnt  its 
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pattern  too  yague  and  little  defined  for  exact  description.  Lower  m^ 
(6g.  2,  b)  with  three  pairs  of  transversely  elongated  cusps,  an  anterior 
and  posterior  central  cusp»  and  ajong  extra  external  ledge  running 
the  whole  length  of  the  tooth ;  m^  with  two  pairs  of  similar  cusps, 
a  single  posterior  central  one,  and  an  external  ledge ;  m^  with  two 
pairs  of  cusps  and  an  antero- external  ledge. 

ChIRUROMYS  FORBB8I,  Sp.  U. 

Very  similar  to  Uromys  cervinipeg,  Gould,  in  size  and  general 
appearance.     Colour  above  a  uniform  dull  rufous  grey,  below  bu£F, 


Chiruromys  forhesi. 

A,  left  upper,  and  b.  left  lower  molars,  magnified  abont  10  dianieten ;  c,  dorsal 
Tiew  of  middle,  and  d,  tip  of  tail  to  show  arrangement  of  scales. 

the  Hue  of  demarcation  fairly  sharply  defined ;  a  ring  round  each 
eye  nearly  black  ;  between  eye  and  ear,  rather  above  their  level,  is  a 
prominent  white  spot;  whiskers  very  numerous,  long  and  coarse, 
shining  black,  a  single  bristle  also  inserted  just  above  each  eye. 
Ears  rather  small,  laid  forward  they  reach  to  just  beyond  the  middle 
of  the  eye,  narrow,  not  pointed,  their  anterior  edge  straight,  their 
tips  and  posterior  margins  evenly  convex ;  quite  naked  inside  and 
terminally  outside.  Palate-ridges  seven,  three  anterior  undivided  and 
four  interdental.  Hallux  rudimentary,  writh  a  broad  nail;  palms 
with  five  broad  smooth  pads.  Soles  quite  naked,  smooth,  with  six 
large  low  pads,  the  posterior  pads  elongated  ;  fifth  hind  toe  reaching 
to  the  base  of  the  last  pbalanx  of  the  fourth.  Tail  (fig.  2,  c  and  d) 
longer  than  the  head  and  body,  scaly,  with  minute  hairs  between  the 
scales,  its  terminal  inch  or  inch  and  a  half  quite  naked  and  without 
scales  above,  the  tip  with  a  natural  curl  upwards  and  thus  showing, 
as  well  as  by  its  structure,  the  prehensile  power  it  possesses ;  scales 
large,  averaging  rather  more  than  a  millimeter  in  diameter ;  arranged. 
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as  abore  described.     Mammn  six,  one  axillarj  and  two  ingniiud 
pairs.     Skull  aod  teeth  as  described  aboye. 

Hob.  Sogere^  S.£.  New  Guinea  ;  altitude  1 750  feet 
Dimensions  of  the  type,  an  adult  female,  in  spirit : — Head  and 
body  156  millim. ;  tail  222 ;  hind  foot  30 ;  fore  arm  and  hand  42*5 ; 
ear  (aboye  crown)  17 ;  head  43 ;  mussle  to  eye  18*8,  to  ear  35*5 ; 
heel  to  front  of  last  foot-pad  15  ;  length  of  the  pad  6*8. 

>S;b//.— Basal  length  34*0,  greatest  breadth  22*8  ;  nasals,  leneth 
12*3;  interorbital  breadth  5*7;  interparietal,  lene:th  4*8,  breadth 
9*3 ;  infraorbital  foramen,  height  5*8,  length  of  outer  wall  4  0, 
distance  from  its  outer  comer  to  that  of  its  fellow  11*0;  pslate, 
length  20*0,  breadth  outside  ^  7*0,  inside  m*  4*0  ;  palatal  foramen, 
length  5*2;  diastema,  length  11*3;  length  of  molar  series  5*5,  of 
m^  2*5,  of  m^  1*7,  of  m«  1-5;  basicranial  axis  11*0,  basifacial  axis 
230.     Length  of  lower  jaw  (bone  only)  23*8,  (to  incisor  tips)  27*0. 


4.  On  some  Land-Mollusks  from  Burmah^  with  Descriptions 
of  some  new  Species.  By  Lieut.-Col.  H.  H.  (jodwin- 
AusTEN,  F.R.S.,  F.Z.S.,  &c.— Part  I. 

[Beoeived  March  23, 1888.] 

The  following  list  comprises  the  shells  which  have  reached  me  since 
our  late  occupation  of  the  above  country.  The  first  batch  were  col- 
lected and  sent  me  by  my  former  assistant  in  the  Survey,  Mr.  M.  Ogle, 
from  the  districts  on  the  Kyeng-dwen,  or  Chindwen,  east  of  Munipur. 
The  second  1  have  lately  had  placed  in  my  hands  by  Mr.  J.  Ponsonbv, 
who  received  them  from  Captain  Spratt,  R.A.,  from  Upper  Burroah, 
where  that  officer  has  been  employed  during  the  late  military 
expeditions.  The  shells  are  not  in  a  good  state  of  preservation, 
and  no  doubt  were  collected  under  very  considerable  difiiculties  as 
regards  leisure  and  deficiency  of  carriage.  There  are  many  new 
forms,  showing  what  a  rich  harvest  awaits  the  naturalists  who  could 
devote  more  time  and  care  to  the  work.  We  trust  that  Captain 
Spratt  (son  of  Admiral  Spratt,  a  life-long  worker  at  the  MoUusca) 
will  yet  be  able  to  add  still  more  to  our  knowledge  of  the  species  to 
be  found  in  our  newly  acquired  territory. 

I  propose  in  this  communication  to  describe  the  shells  collected 
by  Captain  Spratt.  Hlindet,  where  most  of  them  were  obtaiued,  is 
situated  on  a  tributary  of  the  Irrawaddy,  which,  rising  in  the  hills 
south  of  Mandalay,  flows  north  to  join  that  river  at  the  sharp  bend 
below  that  town.  It  is  through  this  valley  that  the  new  line  of 
railway  is  to  run  to  the  capital  from  Toungoo. 

The  late  Mr.  Francis  Fedden,  of  the  Geological  Survey,  visited 
this  part  of  Burmah  and  the  Salwin  valley,  in  1 864-65,  and  brought 
back  with  him  a  good  many  specimens  of  land-shells,  which  were 
described  by  Mr.  W.  Theobald  in  the  Journal  of  the  Asiatic  Society 
for  1870. 
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There  will  be  also  iDcluded  two  or  three  shells  in  Mr.  Theobald's 
collection  from  this  part  of  Burmah. 

1.  AUSTENIA  T  KHYOUNGEN8I8,  D.  Sp. 

Locality.  Shan  Hills. 

Shell  globose,  tamid»  not  urobilicated ;  sculpture  corered  with  an 
epidermis,  smooth ;  colour  brown,  but  the  specimen  with  epidermis 
still  remaining  is  weathered,  in  life  it  is  probably  polished ;  spire  low, 
apex  rounded ;  suture  shallow ;  whorls  3,  the  last  ample  and  convex 
on  periphery ;  aperture  nearly  circular ;  peristome  thin,  a  strong 
callus  on  the  body-whorl  extending  into  the  interior  of  the  shell. 

Largett  specimen.  Size:  mai.  diam.  20*5,  min.  12*0,  alt.  axis  9*0. 

Second  specimen.  Size  :  maj.  diam.  IS'O,  min.  13*75,  alt.  axis  6*8, 
body-whorl  11*0  mm. 

Animal  not  seen.  It  would  be  an  interesting  species  to  obtain 
alive.  This  is  one  of  those  forms  which,  without  an  examination  of 
the  animal,  it  is  quite  impossible  to  absigii  to  its  true  generic  or  sub- 
generic  position ;  it  may  be  Cryptosoma  or  an  Ausienia. 

2.  AXJSTENIA?  ERRATICA,  n.  Sp. 

Locality,  Pingoung,  Shan  Hills, 

Shell  depressedly  globose,  narrowly  umbilicated,  solid  for  size ; 
sculpture  none,  surface  quite  smooth  ;  colour  white,  shiny,  but  both 
specimens  are  bleached  ;  it  has  evidently  an  epidermis  when  alive  ; 
spire  flatly  rounded,  apex  low ;  suture  adpressed ;  whorls  3| ; 
aperture  ovate,  very  oblique,  very  slightly  descending  at  the  peri- 
stome,  this  b  thin,  sinuate  above ;  columellar  margin  oblique, 
reflected  near  the  umbilicus. 

Size :  maj.  diam.  8*2,  min.  7*0,  alt.  axis  4  mm. 

This  shell  was  marked  DurgeUa  levicula  by  Mr.  Ponsonby.  It  is 
not  of  that  species,  which  has  a  very  thin  and  glassy  shell,  is  much 
more  globose  and  with  higher  spire.  I  put  it  only  provisionally  iu 
the  present  genus.  The  distinct  umbilication  is  quite  unlike  any  shell 
of  this  type  I  have  seen.  It  has  somewhat  the  outline  of  Crypto- 
soma  prastans  in  miniature,  but  it  is  not  the  young  of  that  species, 
with  which  I  have  compared  it. 

3.  Macrochlamys?  consepta,  Bs.,  small  var. 

This  shell  agrees  exactly  in  all  its  characters  and  size  with  speci- 
mens from  the  Moole-it  range,  Teuasserim,  described  and  figured  by 
me  in  'Land  and  Freshwater  Moll.  Ind.'  p.  1 10,  the  only  difference 
being  in  its  ruddy-brown  colour,  the  more  southern  form  being  oliva- 
ceous ochre ;  coloration  is  very  variable. 

4.  HeMIPLECTA?  ZIMMAYENSI8,  U.  Sp. 

Locality.  Zimm^,  Siam  territory  (coll.  Oodwin-Justen,  type). 

Shell  globosely  turbinate,  well  umbilicated,  solid  ;  sculpture  wavy 
broken  longitudinal  ribbing,  crossed  by  the  transverbc  lines  of  growth  ; 
colour  pale  umber-brown,  merging  into  white  on  the  periphery  and 
underside  ;  spire  subconical,  apex  blunt  ;  suture  impressed;  whorls 
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6,  convex ;  aperture  oyate,  oblique ;  peristome  simple ;  oolumellsr 
margin  suboblique,  scarcely  reflected. 

Size:  maj.  diam.  60*5,  min.  51*25,  alt.  axis  29*5,  body-whorl 
28*0  mm. 

This  fine  shell  seems  to  be  nearest  to  H,  humpkreysuma^  Lea. 
Mr.  Theobald  writes  that  the  largest  in  his  collection  is  65  millim.  in 
major  diam. 

5.  Helix  (Trachia)  bmensus,  n.  sp. 

Locality.  Hlindet,  1200  feet. 

Shell  subdiscoid,  widely  ombilicated ;  sculpture  ill-defined  irre- 
gular transverse  striation ;  colour  homy  or  pale  ochraceous ;  spire 
subconoid,  apex  blunt ;  suture  shallow ;  whorls  7,  regular,  flat,  closely 
wound,  the  last  descending  suddenly,  subangulate  on  periphery; 
aperture  nearly  circular,  oblique ;  peristome  much  reflected  below, 
the  margins  joined  by  callus  on  body-whorl. 

Size :  maj.  diam.  13*5,  min.  ll*b,  alt.  axis  4*8  mm. 

This  species  belongs  to  the  widely  distributed  group  in  thb  part  of 
India  represented  by  H.  akontongensiSf  oldhami,  &e.  This  torm  is 
much  smaller,  and  differs  sufliciently  from  all  the  species  I  know, 
that  I  have  considered  it  worthy  of  naming. 

6.  Helix  (Trachia)  clarus,  n.  sp. 

Locality,  Hlindet. 

Shell  subdiscoid,  openly  umbilicated ;  sculpture  irregular,  close 
transverse  striation ;  colour  white  (but  both  specimens  a^e  bleached) ; 
spire  depressedly  conical,  apex  rounded  ;  suture  shallow ;  whorls  5, 
flat,  subangulate  on  periphery,  the  last  slightly  descending  ;  aperture 
oval,  very  oblique  ;  peristome  thin,  slightly  reflected. 

Size :  maj.  diam.  9*5,  min.  8*5,  alt.  axis  4*0  mm. 

This  species  belongs  to  the  Helix  huttoni  group  of  shells,  but  is 
quite  distinct,  especially  in  the  shape  of  the  aperture.  Only  two 
specimens  are  in  the  collection. 

7.  Helix  (Genesella)  hariola,  Bs. 

Localities.  Khagan  on  Irrawaddy,  and  Hlindet,  1200  feet. 
There  are  two  specimens  in  the  collection ;  one  is  like  the  type, 
the  other  is  keeled — var.  carinata  of  W.  T.  Blanford's  collection. 

8.  Helix  (Planispira)  sculpturita,  Benson. 
Locality,  Shan  Hills. 

9.  EupLECTA  PINGOT7NGENSI8,  n.  Sp. 

Locality,  Pingoung,  Shan  Hills. 

Shell  depressedly  conoid,  umbilicated,  subangulate  on  periphery  ; 
sculpture  well-defined  and  regular  curving  cjstulation,  disappearing 
on  the  periphery,  thence  smooth  to  the  umbilicus ;  colour  pale  homy ; 
spire  low,  apex  flat  and  rounded;  suture  moderately  impressed; 
whorls  6,  convex,  rather  closely  wound,  flatly  convex  below ;  aperture 
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oblique,  semilunate;  peristome  strong;  columellar  margin  verj 
obliqae. 

Sise:  maj.  diam.  1225,  min.  11*20,  alt.  axis  5*0.  body-whorl 
6*5  mm. 

This  shell  belongs  to  a  group  common  in  Arakan  &c.  (E,  pama^ 
keUciferOj  ataranentUy  mammillaris)^  but  is  of  a  more  depressed 
form  and  larger  in  sise,  smooth  below  and  well  sculptured  above ; 
E.faleata  is  a  large  representative  of  the  group  in  the  Khasi  Hills. 

10.  Helix  (Plectofylis)  ponsonbyi. 

Locality.  Hlindet,  Upper  Burmah,  1500  feet. 

Shell  sinistral,  widely  umbilicated,  discoid,  solid  ;  sculpture,  wavy 
thread-like  lines  of  growth ;  colour  pale  brown ;  spire  flat,  2| 
whorls  at  apex  slightly  raised  above  the  succeeding  whorls  ;  suture 
veiT  shallow;  whorls  7>  closely  wound  and  flat;  aperture  very 
obhque,  descending,  horizontally  ovate;  peristome  thickened,  re- 
flected, the  margin  connected  by  a  well- developed  ridge,  and  with 
slight  notches  at  the  inner  angles. 

Size:  maj.  diam.  17*5,  min.  14*0,  alt.  axis  5  mm. 

Palatal  teeth  6,  the  1st  highest,  long,  thin,  like  a  knife-edge,  the 
2nd  and  3rd  are  short  and  rounded  above,  the  4th  and  5th  are 
united ;  the  6th,  situated  on  the  lower  outer  side  of  the  body-whorl,  is 
short,  somewhat  thickened  and  rounded  on  the  free  edge.  The 
parietal  vertical  laminse  are  two  in  number ;  the  anterior  situated 
about  10  millim.  from  the  inner  margin  of  the  peristome.  The 
anterior  one  is  curved,  solid,  arched  above,  with  two  short  buttresses 
above  and  below  on  the  anterior  side.  The  posterior  one  is  obliquely 
set,  is  thin,  and  of  nearly  even  height  throughout. 

The  horizontal  parietal  lamina  is  only  present  as  a  short  and 
narrow  ridge  3  millim.  in  length,  situated  Just  within  the  aperture, 
bat  not  connected  with  the  apertural  ridge  of  the  peristome ;  a  thread- 
like, free,  narrow,  horizontal  lamina,  commencing  from  below  the 
posterior  vertical  lamina,  extends  forwards  towards  the  aperture, 
gradually  fining  out  but  not  extending  to  it. 

To  the  ordinary  observer  the  shell  would  ouly  possess  the  one 
simple  short  ridge  near  the  peristome,  all  the  other  complicated 
structure  being  out  of  view  so  far  back  within  the  aperture. 

11.  Helix  (Plectofylis)  perarcta,  W.  T.  Blanford. 

Locality.  Hlindet,  1200  feet. 

Sise :  maj.  diam.  10*0,  min.  8*0,  alt.  axis  3*5  mm. 

The  type  of  this  species  came  from  near  Ava.  In  this  specimen 
the  horizontal  lamina  is  continuous  to  the  aperture,  in  others  it  is 
sometimes  undeveloped  for  a  short  distance  {vide  P.  Z.  S.  1874^ 
pL  Ixxiv.  f.  4). 

12«  Streptaxis  thebawi,  n.  sp. 

Locality.  Pingoune,  Shan  Hills,  2500  feet. 
Shell  ovately  globose,   umbilicated,  somewhat  solid ;   sculpture 
finely  costulated  throughout;    colour  white;   spire  conical,  apex 
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rounded ;  suture  well  defined  ;  whorls  6,  the  last  two  the  largest, 
the  penultimate  swolleu  and  projecting  heyond  the  bodj-whorls ; 
aperture  oblique,  semi-oval,  with  one  rather  long  parietal  lamella 
filling  out  inwards  and  backwards ;  peristome  white,  sinuate  above, 
somewhat  thickened,  regular  throughout,  the  two  margins  united 
by  a  callus ;  columellar  margin  oblique. 

Size:  maj.  diarc.  lO'O,  min.  7*0,  alt.  axis  6*5  mm. 

Compared  with  the  Burmese  species  hitherto  known  this  is  nearest 
to  S.  birmanica,  but  is  higher  in  the  spire,  and  the  second  whorl  is 
more  tumid,  the  lamella  is  more  strongly  developed. 

13.  Pupa  salwineana. 

Pupa  salwineana,  Theobald,  J.  A.  S.  B.  1870,  vol.  xxxix.  pt.  2, 
p.  400  ;  figd.  Conch.  Ind.  pi.  c.  f.  9. 

Locality.  Pingoung,  Shan  Hills,  2.)00  feet. 

Size :  maj.  diam.  2*50,  alt.  axis  5'.50  mm. 

This  is  a  very  beautiful  little  shell.  The  only  perfect  specimen  is 
bleached,  but  a  smaller  imperfect  one  shows  that  it  is  covered  with  a 
brown  epidermb. 

14.  Clausilia  (Pseudonenia)  shanica,  n.  sp. 

"  Testa  breviter  rimata^fusiformi-clavata,  carneo-grisea,  solidula  ; 
spira  conctevO'turritay  valde  elongata  ;  apex  minutus,  acutissimus, 
Attfr  13^,  lentissime  accrescentes,  eanveausculi,  sutura  impressa 
disjuncti,  subtiliter  striati,  ultimua  pemtltimo  parum  major, 
subtus  leviter  attenuatus,  cervice  rotundatus,  Apert,  parva, 
obliqua,  late  piriformis;  perist,  continuum,  breviter  solulttm, 
expansiusculum.  Lamella  modiae,  compressa,  approximaite ; 
supera  marginalis,  parum  alta,  intus  kumillima,  cum  spirali  ut 
videtur  continua;  in/era  sublimis,  subhorizontaliter  in  mediam 
aperturam  prosiliens,  antice  in  denticulum  desinens,  a  basi  intuenli 
valde  spiraliter  torta  ;  subcolumellaris  subemersa,  oblique  intuenti 
distinctissima.  Plica  principalis  profunda,  lateralis,  in  apertura 
antice  vix  eonspicua ;  palatales  2,  altera  supera,  principali 
approximata  et  partdlela,  altera  infera  cum  clausilio  perspicuo 
lunellam  lateralem,  magis  minusve  distinctam,  fingente." 
Alt.  19^,  diam.  4  mm. ;  alt.  apert.  3|,  lat.  apert.  2|  mm. 
Hab,  Shan  Hills,  near  Pingoung,  Burma,  at  a  height  of  about 

2500  feet.     (Boettger.) 

This  description  is  somewhat  amended  by  Mr.  Ponsonby  from  one 

by  Dr.  Boettger,  who  considered  it  to  be  allied  to  C  affinis  of  the 

Naga  Hills.     On  comparison  it  proves  to  be  very  different  in  every 

way. 

15.  Cyclophorus  crassalabella,  n.  sp. 

Locality.  Shan  Hills. 

Shell  similar  in  form  to  C.  fulguratus,  rather  openly  umbilicated  ; 
coloration,  a  distinct  narrow  dark  brown  band  on  the  periphery, 
sharply  defined  above,  giving  off  below  a  regular  series  of  zigzag 
markings,  Hke  a  fringe  hanging  from  it ;  the  whorls  above  are  orna- 
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mented  with  similar  zigsag  bands  at  equal  intervals,  but  which  do  not 
extend  to  the  peripheral  band  ;  spire  conical,  apex  fine  ;  whorls  5  ; 
aperture  sub  vertical ;  peristome  of  a  pale  yellowish  tint,  very  much 
thickened  to  the  extent  of  4*5  millim. 
Size:  maj.  diam.  41*5,  min.  32*0,  alt.  axis  18*5  mm. 

16.  Cyclophorus,  sp.  inc. 
Locality.  Shan  Hills. 

Size :  maj.  diam.  31*0,  min.  25*5,  alt.  axis  15*0  mm. 

In  form  this  shell  is  nearest  to  C.  excellens,  Pfr.,  from  Moulmein , 
particularly  as  regards  the  umbilicus  and  height  of  spire ;  its  mark- 
ings differ,  and  the  size  is  much  smaller.  I  hesitate  to  name  this 
single  specimen ;  a  series  of  examples  in  fresh  condition  is  required 
for  these  shells,  so  variable  in  colour. 

17.  Pterocyclos  albersi. 
Locality.  Hlindet,  1200  feet. 

18.  ALYCiETJs  (Dioryx)  urnula,  var. 
Locality,  Pingoung,  Shan  Hills,  2500  feet 

The  only  difference  between  this  and  the  Assamese  form  is  the 
greater  length  of  the  sutural  tube  in  the  Burmese  shell. 

19.  ALCiBUS  8PRATTI,  U.  Sp. 

Locality.  Pingoung,  Shan  Hills,  2500  feet. 

Shell  pyramidal,  closely  umbilicated  ;  sculpture  very  fine  close 
costulation,  more  distant  between  the  sutural  tube  aud  the  peristome  ; 
colour  white,  with  pale  lemon  tinge,  or  homy ;  spire  high,  rapidly 
decreasing  to  apex,  which  is  rather  pointed ;  suture  well  impressed ; 
whorls  5j,  convex,  the  last  swollen,  slightly  constricted  at  the 
sutural  tule,  which  is  very  short  and  thick,  less  than  one  millim.  in 
length;  the  whorl  swells  again  to  the  aperture,  this  is  circular, 
oblique ;  peristome  double,  slightly  reflected  ;  operculum  not  seen. 

This  species  is  quite  new  ;  it  might  be  at  first  taken  for  a  small 
variety  of  A.  pyramidalis,  Bs.,  from  the  Tenasserim  valley,  but  the 
sutaral  tube  is  in  that  species  very  thread-like  and  nearly  3  millim. 
in  length  ;  the  aperture  is  also  very  different  in  form,  and  not  so 
simple  and  circular. 

20.  Paludomus  ornatissima,  Bs. 
Locality.  Between  Myingyan  and  Hlindet. 

21.  Melania,  sp.  inc. 

A  specimen  in  bad  broken  condition. 

22.  Ampullaria  PALT7D1NOIDES,  Phil.,  var. 
Locality.  Ehyang-nyat. 

The  present  example  agrees  with  a  specimen  in  my  collection  from 
Pegu. 

23.  Ampullaria  olea.  Reeve. 
Locality.  Shan  Hills. 

Proc.  Zool.  Soc— 1 888,  No.  XVIIl.  1 8 
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5.  Notes  on  Specimens  in  the  Hume  Collection  of  Birds. 
By  R.  BowDLER  Sharpe,  F.L.S.,  F.Z.S.,  Sec.— No.  6*. 
On  some  Species  of  the  Genus  Digenea. 

[Beoeiyed  April  3, 1888.] 

When  arranging  the  Mmeicapida  belonging  to  the  Hume  Collec- 
tion, I  laid  aside  a  specimen  belonging  to  the  genus  Digenea,  which 
appeared  to  me  to  be  new  to  science,  but  which  1  did  not  like  to 
describe  from  a  single  skin.  In  the  Tweeddale  Collection,  however, 
I  have  found  another  example,  and  it  is  so  evidently  distinct  that  1 
no  longer  hesitate  to  give  a  name  to  the  species. 

Digenea  letjcops,  sp.  n. 

Adult.  General  colour  above  light  olive-brown,  with  somewhat  of 
an  ashy  tinge  ;  wing-coverts  like  the  back,  the  greater  series  some- 
what more  ruddy  brown  externally ;  bastard-wing,  primary-coverts, 
and  quills  dusky  brown,  externally  ruddy  olive  ;  upper  tail-coverts 
rather  more  reddish  brown  than  the  back ;  tail-feathers  dusky  brown, 
externally  reddish  brown ;  crown  of  head  like  the  back ;  a  white  line 
across  the  base  of  the  forehead,  widening  into  a  large  supraloral  spot ; 
feathers  about  the  eye  washed  with  ashy  grey  ;  lores  ashy,  as  also 
the  feathers  round  the  eye ;  ear-coverts  and  cheeks  ashy,  washed 
with  olive ;  throat  white,  the  chin  and  a  broad  band  on  each  side 
of  the  throat  black,  continued  downwards  and  forming  a  collar  on 
the  fore  neck ;  chest  and  breast  pale  ashy,  with  a  slight  tinge  of  olive- 
brown  ;  abdomen  white  ;  sides  of  body  and  flanks  olive-brown ; 
thighs  olive-brown  ;  under  tail-coverts  white  ;  under  wing-coverts 
and  axillaries  white ;  quills  below  dusky  brown,  white  along  the 
inner  web  :  *'  bill  slaty  brown ;  feet  white,  tinged  fleshy ;  iris  bright 
dark  brown"  (ft.  G,  Wardiaw-Ramsay),  Total  length  4*3  inches, 
culmen  0*45,  wing  2*6,  tail  1*75,  tarsus  0'8. 

Hab.  Shillong  (/.  Cockbum :  mus,  A.  0.  Hume) ;  Karen-nee 
(i2.  G.  fFardlaw-Mamsag :  mus,  Tweedd,). 

At  the  time  of  writing  the  fourth  volume  of  the  '  Catalogue  of 
Birds,'  I  had  not  seen  a  specimen  of  Digenea  submoniliger  of  Hume, 
and  I  now  propose  to  give  a  description  of  this  species  from  the 
series  iu  the  Hume  Collection. 

Digenea  suBMONiLiGER. 

Adult.  General  colour  above  light  olive-brown,  a  little  more  ruddy 
brown  on  the  head ;  wing-coverts  like  the  back,  the  greater  coverts 
vrith  a  slight  tinge  of  ruddy  brown  externally ;  bastard-vring, 
primary-coverts,  and  uuills  dusky  brown,  externally  olive-brown, 
vrith  a  very  slight  ruddy  tinge ;  upper  tail-coverts  rufous ;  tail- 
feathers  dark  brown,  externally  rufous;  base  of  forehead,  lores, 
eyebrow,  and  feathers  round  eye  clear  tawny  buff;    ear-coverts  and 

*SeeP.Z.S.  1887,p.470. 
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cheeks  olive-brown,  washed  with  tawny  buff,  especially  on  the  fore 
part  of  the  latter  ;  throat  entirely  white,  the  sides  of  it  brown  like 
the  cheeks  ;  the  whole  throat  encircled  by  a  narrow  line  of  black, 
Tery  indistinct  on  the  sides  of  the  throat,  a  little  plainer  on  the  fore 
neck ;  breast  light  olive-brown,  as  also  the  sides  of  body,  flanks,  and 
thighs ;  lower  breast  and  abdomen  white ;  under  tail-coverts  white  ; 
under  wing-coverts  white ;  axillaries  olive-brown,  edged  with  white ; 
quills  below  dusky  brown,  ashy  or  huffy  whitish  along  the  inner 
edge.  Total  length  4*7  iuches,  culmen  0*5,  wing  2*45,  tail  1*6, 
tarsus  0'75. 

I  may  at  the  same  time  take  the  opportunity  of  desciibing  a 
second  new  species  from  Perak  : — 

DiGENEA  MALAYANA,  Sp.  0. 

Adult  male.  Similar  to  Z>.  moniliger  in  the  rufous  appearance  of 
the  wing,  and  deep  olive-brown  on  the  back  like  that  species.  It 
differs  from  it  in  having  rufous  cheeks  and  ear-coverts,  and  in  the 
forehead,  lores,  and  eyebrow  being  deep  orange-rufous,  almost  chest- 
nut in  tint.  Total  length  4*.5  inches,  culmen  0*5,  wing  2*65,  tail  1*85, 
tarsus  0*75. 

Uab,  Mountains  of  Larut,  Perak. 

From  Digenea  submoniliger  this  species  differs  not  only  in  the 
reddish  colour  of  the  wings,  but  in  the  rufous  on  the  head  and  the 
orange  of  the  lores  and  eyebrow. 

The  following  is  a  revised  "  Key  to  the  species  "  of  Digenea  (cf. 
Cat.  B.  iv.  p.  458)  :— 

a.  Olive-brown  aboTe ;  breast  and  sides  of  body  olive-brown. 
a\  Base  of  forehead  tawny  buff  or  rufescent. 

a".  Outer  aspect  of  quills  rufescent. 

a'".  Ear-coTerts  ashy  olive-brown ;  eyebrow  tawny  buff ...  moniliger. 
b"',  £ar-coverts  rufous  brown ;  eyebrow  and  lores  orange- 
rufous  malayana, 

b'\  Outer  aspect  of  quills  oliTC-brown,  scarcely  different  from 
the  bacK ;   lores  and  eyebrow  tawny  buff;    ear-coverts 

brown,  with  a  ruddy  tinge  mUnnoniliger» 

b\  Base  of  forehead  and  lores  white  albifrons, 

b.  Bufous-brown  above  and  also  on  the  breast  and  sides  of  body ; 

eyebrow  and  lores  deep  chestnut ;  sides  of  face  also  chestnut,  tolitaria. 

The  very  peculiar  coloration  of  these  birds  and  their  constant 
black  necklace  on  the  throat  makes  me  doubt  whether  they  should 
be  united  to  Digenea^  in  which  the  mode  of  colour  is  so  diff^erent. 
They  might,  perhaps,  be  fairly  separated  as  Jnthipes,  in  which  cnse 
they  would  have  to  be  called  A,  moniliger,  A,  malayana.  A,  sub- 
moniliger, A,  albi/rona,  and  A.  soliiaria. 
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Professor  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chwr. 

Col.  Irby,  F.Z.S.,  exhibited,  on  behalf  of  Lord  Lilford,  a  specimen 
of  Aquila  rapax  from  Southern  Spain,  being,  as  he  believed,  the  first 
positively  authentic  specimen  of  this  species  of  Eagle  obtained 
within  the  limits  of  the  Peninsula. 


Prof.  Flower,  C.B.,  LL.D.,  F.R.8.,  exhibited  and  made  remarks 
on  a  specimen  of  a  Japanese  Domestic  Cock,  with  enormously  elon- 
gated tail-coverts,  the  longest  of  which  measured  nine  feet  in  length. 
The  specimen  had  been  presented  to  the  British  Museum  by  Mr. 
F.  D.  Parker. 


The  following  papers  were  read  : — 

1.  General  Remarks  on  the  Zoology  of  the  Solomon  Islands, 
and  Notes  on  Brenehley^s  Megapode.  By  C.  M.  Wood- 
ford, F.Z.S. 

[Eeoeived  April  30, 1888.] 

The  Solomons  are  a  group  of  large  islands  situated  about  500 
miles  east  of  New  Guinea,  and  are  included  by  Wallace  in  his  Austro- 
Malayan  subdivision  of  the  Australian  Region.  Zoologically  they 
are  most  interesting,  as  they  form  the  extreme  eastern  limit  of  the 
extension  of  Marsupials. 

As  might  be  expected,  the  group  is  not  particularly  rich  in  Mam- 
mals ;  but  several  species  of  frugivorous  and  insectivorous  Bats  occur. 
Many  of  these  are  peculiar  to  the  group,  my  own  collections  having 
.added  three  new  genera  and  five  species  to  the  list,  besides  three  new 
species  of  Mus.  Marsupials  are  represented  by  one,  and  perhaps  two, 
species  of  Cuscus,  Cuscus  orientalis  being  common.  I  was  once  told 
by  a  native,  who  had  been  to  Queensland,  and  who  consequently 
should  have  known  Wallabies  when  he  saw  one,  that  Wallabies  are 
to  be  found  in  the  mountains  of  Guadalcanar ;  but  I  am  inclined  to 
doubt  the  information,  and  my  offer  of  a  very  large  amount  of 
**  trade  "  for  the  whole  or  any  part  of  a  Wallaby  from  that  island 
met  vrith  no  response. 

The  Birds  of  the  Solomons  are  extremely  interesting.  Several 
species  of  fruit-eating  Pigeons  and  of  the  smaller  Ptilopus  occur 
commonly.  The  wide-ranging  Nicobar  Pigeon  {Calcsnas  nicoharicus) 
is  frequently  met  with,  and  is  not  afraid  to  venture  considerable 
distances  from  land.  On  my  last  visit  to  the  group  one  flew  on 
board  and  settled  for  some  seconds,  when  we  were  distant  forty 
miles  to  the  westward  of  Reuual  Island — an  outlying  island  that  can 
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be  hardlj  said  to  belong  to  the  Solomon  group  at  all.  I  have 
noticed,  especially  on  the  island  of  Malayta,  that  the  Pigeons  leave 
the  mainland  of  the  large  islands  and  resort  at  night  in  thousands  to 
roost  on  the  small  detached  islands  off  the  coast.  I  can  only  account 
for  this  fact  by  the  supposition  that  they  find  themselves  free  from 
the  attacks  of  the  large  Monitor  Lizards,  which  would  not  be  so 
plentiful  there  as  on  the  mainland. 

Among  Parrots  the  wide-ranging  Eclectua  polychloroa  is  common, 
and  several  Lories,  the  handsome  Lorius  cardinalU  not  being  found 
elsewhere,  while  the  minute  Nanterna  of  two  or  three  species  is 
occasionally  met  with.  These  most  interesting  little  birds  creep 
about  on  the  trunks  of  the  large  trees  like  tree-creepers,  their  tails 
being  furnished  with  pointed  feathers  for  the  purpose.  It  is  an 
extremely  interesting  fact  that  the  Cockatoo  peculiar  to  the  Solomons 
{Cacatua  ducorpsi)  does  not  extend  to  the  island  of  San  Christoval 
and  smaller  islands  adjacent ;  and  the  same  is  the  case  with  the  Uorn- 
bill  (Buceros  plicatua),  the  island  of  Guadalcanar  being  consequently 
the  most  eastern  limit  of  the  extension  of  these  two  genera. 

At  a  certain  time  of  the  year,  when  the  bright  red  flowers  of  the 
coral-tree  (Erythrina)  are  conspicuous  among  the  bright  green 
foliage  of  the  forest,  the  Lories  resort  to  them  in  large  numbers,  and 
the  natives  spreading  fine  nets  near  the  trees  catch  them  in  consider- 
able quantities.  I  have  had  as  many  as  fifty  of  different  species 
brought  me  in  one  day,  the  neck  being  invariably  broken  by  their 
struggles  in  the  net. 

On  Guadalcanar  I  was  fortunate  enough  to  discover  a  new  Crow 
(Macrocorax  woodfordi),  but  I  believe  it  to  be  extremely  local,  and 
confined  to  a  part  only  of  that  island.  I  did  not  meet  with  it  or  hear 
of  it  at  other  places  that  I  visited,  nor  have  other  collectors  met  with 
it.  At  Aola,  on  Guadalcanar,  where  I  made  my  headquarters  for  six 
months,  it  was  extremely  plentiful. 

One  of  the  most  interesting  birds  I  met  with  was  the  Mega- 
podius  brenchleyi — a  bird  allied  to  the  mound-building  Talegalla  of 
Australia.  This  species  was  first  described  from  a  fresh-hatched 
specimen  brought  home  by  the  late  Julius  Brenchley,  and  figured  in 
his  *  Voyage  of  the  Cura9oa.'  This  bird,  although  only  about  the 
size  of  a  large  pigeon,  lays  an  egg  bigger  than  that  of  a  duck.  It 
is  commonly  distributed  throughout  the  group,  and  allied  species 
are,  I  believe,  found  on  the  groups  to  the  east  and  south-east ;  but  it 
is  upon  the  island  of  Savo  that  it  is  found  in  the  greatest  abundance. 
Here  the  eggs  form  an  important  item  in  the  daily  food-supply  of 
the  natives,  and  I  have  bought,  when  calling  there,  as  many  as  ten 
eggs  for  one  stick  of  tobacco,  value  about  three  farthings.  The  Savo 
natives  have  a  curious  legend  connected  with  this  bird.  They  hold 
the  Shark  in  great  veneration,  and  say  that  their  island  was  made  by 
the  Shark,  who  brought  the  stones  together  and  placed  upon  them 
a  man,  a  woman,  the  yam-plant,  and  the  Megapode.  Things  went 
well  for  a  time,  and  the  people  increased,  and  so  did  the  Megapodes. 
Ki  last  the  people  went  to  the  Shark  and  complained  that  the  Mega- 
podes  made  much  havoc  among  the  yam-patches  by  digging  holes 
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to  lay  their  eggs ;  so  they  asked  the  Shark  to  take  the  Megapodes 
away.  This  was  done ;  but  now  the  natives  missed  the  Megapodes' 
eggs,  so  they  asked  the  Shark  to  bring  the  Megapodes  back  bat  to 
confine  them  to  one  spot.  This  request  was  also  compHed  with,  and 
the  result  may  now  be  seen.  The  Megapodes  lay  their  eggs  on  two 
large  cleared  sandy  spaces,  and  nowhere  else  on  the  island.  Upon 
these  no  weeds  or  grass  can  grow,  as  the  sand  is  constantly  being 
turned  over  by  the  birds  when  digging  holes  to  lay  their  eggs,  and 
by  the  natives  when  in  search  of  them.  The  sandy  spaces  are  fenced 
off  into  plots  which  belong  to  different  owners. 

I  met  with  one  of  these  Megapodes'  laying-yards  at  Aola,  on  Goa- 
dalcanar,  and  was  fortunate  enough  to  be  able  to  photograph  it.  The 
first  photograph  gives  a  general  view  of  the  yard,  which  was  nearly 
half  a  mile  in  length  and  about  fifty  yards  wide,  with  the  fences 
dividing  it  off  for  different  owners.  The  second  photograph  shows 
a  closer  view  of  a  portion  of  the  yard,  with  the  holes  scraped  in  the 
sand  by  the  birds.  All  over  the  yard  may  be  noticed  the  tracks  of 
the  tails  of  the  large  Monitors,  as  though  a  stick  had  been  drawn 
along  the  sand.  I  expect  they  take  a  pretty  severe  toll  of  the  eggs. 
The  eggs,  which  are  buried  from  a  foot  to  two  feet  in  the  warm 
sand,  receive  no  further  care  from  the  birds,  but  the  young  shift  for 
themselves  from  the  time  of  hatching,  and  can  fly  at  once,  or  very 
soon  after  leaving  the  egg.  The  natives  are  quite  indifferent  as  to 
the  condition  of  the  eggs  when  they  eat  them — whether  they  are 
newly  laid  or  well  advanced  towards  hatching  being  all  the  same  to 
them.     From  experience  I  can  say  that  they  are  excellent  food. 

The  laying-yards  are  always  made  where  the  soil  is  loose  and  sandy, 
the  birds  require  no  other  inducement.  An  open  space  being  of 
course  essential  to  allow  the  rays  of  the  sun  to  warm  the  ground,  it 
would  evidently  be  quite  useless  for  the  birds  to  lay  in  the  thick 
forest,  or  under  the  shade  of  trees.  It  is  easy  to  imagine  that  before 
the  natives  constructed  and  cleared  these  laying-yarth  for  the  birds, 
they  would  be  likely  to  lay  in  the  yam-patches  and  garden  clearings, 
and  where  they  were  plentiful  would  prove  a  serious  inconvenience, 
as  alleged  in  the  Savo  legend. 

The  birds  do  not  build  a  mound,  but,  as  will  be  seen  from  the 
second  photograph,  make  a  hole  from  a  foot  to  two  feet  deep.  The 
sand  afterwards  falls  in  and  covers  the  egg.  The  ground  is  con- 
sequently full  of  depressions,  reminding  one  forcibly  of  the  pitfalls 
of  the  ant-lion  on  a  large  scale. 

Among  the  Butterflies  this  group  of  islands  appears  to  be  the 
limit  of  range  of  the  genus  Omithoptera^  which,  curiously  enough,  as 
in  the  case  of  Cockatoos  and  Hombills,  does  not  extend  to  San 
Christoval.  Two  species  occur — the  somewhat  wide-ranging  O.  du- 
villiana  and  the  remarkable  and  local  O.  victoria.  This  latter  is,  so 
far  as  I  know,  confined  to  the  islands  of  Guadalcanar,  Florida,  and 
part  of  Malay  ta. 
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2.  Description  of  a  new  Land-Tortoise  from  South  Africa, 
from  a  Specimen  living  in  the  Society's  Gardens.     By 

G.  A.  BOULENGER,  F.Z.S. 

[Kooeived  April  6, 1888.1 

(Plate  XIV.) 

The  following  is  a  description  of  a  new  species  of  the  genus 
Homopu9i  three  (female)  specimens  of  which  have  been  presented 
to  the  Society  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S.  They  were 
obtained  at  Cradock.  In  a  letter  to  the  Secretary  and  in  one  to  me, 
Mr.  Fisk  drew  attention  to  differences  shown  by  these  specimens  as 
compared  to  those  of  the  neighbourhood  of  the  Cape.  These 
differences  indicate  unquestionably  a  distinct  species,  which  I  propose 
to  name 

Homo  PUS  femoralis,  sp.  nov.    (Plate  XIV.) 

Shell  more  than  twice  as  long  as  deep,  flat  on  the  vertebral  region, 
posterior  margin  reverted  and  serrated.  Dorsal  shields  not  swollen, 
concentrically  striated,  separated  by  deep  grooves ;  areolee  not  or 
but  feebly  impressed;  vertebral  shields  as  broad  as  or  a  little 
narrower  than  the  costals ;  nuchal  small,  longer  than  broad.  Plastron 
and  plastral  shields  as  in  H,  areolaius.  A  pair  of  large  prsef rental 
shields,  followed  by  a  large  frontal ;  beak  feebly  hooked  ;  lower  jaw 
narrower  than  in  H,  areolatua.  Fore  limb  anteriorly  covered  with 
very  large,  imbricate,  pointed  tubercles,  one  of  which,  on  the  inner 
side  near  the  elbow,  is  movable  at  right  angles  to  the  others ;  a  very 
large  conical  tubercle  on  the  hinder  side  of  the  thigh.  Pale  brown 
above,  each  shield  narrowly  edged  with  black  in  front  and  on  the 
sides ;  plastral  shields  yellow,  brown  anteriorly.  Shielded  or 
tuberculate  soft  parts  pale  brownish,  naked  parts  orange. 

Length  of  shell  13  centim. 

This  Tortoise  differs  from  both  H,  areolaius  and  H.  signatua  in 
the  larger  size  and  the  feebly  hooked  upper  jaw  :  from  the  former  in 
the  serrated  posterior  margin  of  the  carapace  and  in  the  spur-like 
tubercle  on  the  back  of  the  thigh  ;  and  from  the  latter  by  the  small 
inguinal  shield,  which  is  widely  separated  from  the  femoral  shield, 
the  presence  of  large  preefrontal  and  frontal  shields,  and  the  absence 
of  the  fifth  claw  in  the  hand* 

For  my  knowledge  of  the  animal  of  H,  signatus,  only  the  shell 
of  which  was  known,  I  am  indebted  to  Mr.  Peringuey,  who  has 
recently  brought  to  the  British  Museum  two  specimens  obtained  by 
him  in  Damaraland.  Although  provided  with  5-4  claws,  H,  signatus 
mu.«*t  none  the  less  be  referred  to  the  genus  Homopus,  on  account  of 
the  absence  of  a  median  alveolar  ridge  in  the  upper  jaw.  Testudo 
horsfieldi^  on  the  other  hand,  is,  in  spite  of  its  4-4  claws,  a  true 
Testudo. 
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3.  Notes  on  the  Visceral  Anatomy  of  Birds. — ^No.  II.-  On  the 
Respiratory  Organs  in  certain  Diving  Birds.     By  Frank 
E.  Beddard,  M.A.,  F.R.S.E.,  Prosector  to  the  Society. 
[Beoeived  Maj  1, 1888.] 

This  note  is  based  on  the  examination  of  some  Puffins  (Fratercula 
arctica)  and  of  examples  of  two  species  of  Penguins  (Eudyptula 
minor  and  Spheniscus  demerswi),  all  of  which  have  come  into  my 
hands  for  dissection  at  the  Society's  Gardens. 

The  most  noticeable  peculiarity  about  the  respiratory  apparatus 
of  Fratercula,  indeed  the  only  one  that  I  observed,  concerns  the 
structure  of  the  oblique  septum  ("  diaphragm  thoraco-abdominale** 
Sappey)  ;  the  general  relations  of  this  fibrous  septum,  which  shuts  off 
be  lungs  and  the  '  intermediate '  air-sacs  from  the  abdominal  cavity, 
have  been  already  described  in  the  *  Proceedings '  of  this  Society  * 
by  Prof.  Huxley  ;  as  that  description  applies  perfectly  to  the  three 
birds  treated  of  in  the  present  note,  I  merejy  refer  to  it.  I  may 
mention,  however,  that  the  best  figure  known  to  me  illustrating  the 
general  disposition  of  the  thoracic  and  abdominal  viscera  of  a  bird 
is  to  be  found  in  Wiedersbeim's  'Lehrbuch  der  vergleichenden  Ana- 
tomic der  Wirbeltbiere'  '*.  The  oblique  septum  ©/"Fratercula  w  remark- 
able for  the  fact  that  it  is  covered  for  a  considerable  area  with  a  layer 
of  muscular  fibres.  This  layer  of  muscular  fibres  arises  (fig.  1,  p.  253) 
from  the  pubis — from  the  proximal  and  larger  half  of  this  bone ;  it  is 
abundantly  furnished  with  blood-vessels  and  nerves.  The  direction 
of  the  muscle  is  oblique ;  it  covers  the  hinder  region  of  the  oblique 
septum,  ending  abruptly  some  little  way  in  front  of  the  posterior 
attachment  of  the  latter ;  the  oblique  septum,  as  in  other  birds,  arises 
partly  from  the  pubis,  but  the  posterior  limit  of  its  attachment  to 
this  bone  is  considerably  further  forward  than  that  of  the  sheet  of 
muscle.  This  sheet  of  muscle,  besides  ending  abruptly  upon  the 
oblique  septum  in  front,  is  attached  below  to  the  upper  surface  of 
the  sternum,  and  to  the  abdominal  parietes  along  the  last  sternal  rib. 
On  the  left  side  of  the  body  the  sheet  of  muscles  is  attached  to 
the  sternum  along  a  line  much  closer  to  the  attachment  of  the 
umbilical  ligament  than  on  the  right  side.  The  muscular  fibres 
which  make  up  the  sheet  of  muscle  are  arranged  in  a  parallel  series 
of  comparatively  thick  bundles  with  transparent  (7  fibrous)  inter- 
spaces. 

The  presence  of  this  muscular  layer  is  not,  however,  peculiar  to 
the  Puffin. 

Prof.  Huxley,  in  the  paper  already  quoted,  states  that  in  the  Duck 
the  oblique  septum  **  contains,  on  each  side,  a  layer  of  unstriped 
muscular  fibres."  Judging  from  Prof.  Huxley's  figure  {op,  cit. 
p.  565,  fig.  2,  m),  the  layer  of  muscular  fibres  in  the  Duck  is  by  no 
means  so  extensive  as  in  the  Puffin.  Prof.  Huxley  particularly 
states  that  he  has  been  unable  to  discover  any  such  fibres  in  Apterys. 

*  P.  Z.  a  1882,  p.  560.  «  2te  Aufl.,  Jena,  1886,  p.  654. 
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In  the  yery  complete  description  of  the  respiratory  apparatus  of 

birds  which  Prof.  Wiedersheim  gives  in  his  *  Lehrbuch  der  ver- 

gleichenden  Anatomic '  there  is  no  mention  of  anj  other  bird  in 

which  muscular  fibres  cover  the  oblique  septum  ;  Prof.  Huxley's 

.  statement  about  the  Duck  is  referred  to  in  a  footnote  ^ 

I  have  found  that  an  identical  structure  occurs  iu  two  species  of 
Penguin,  vis.  Eudyptula  minor  and  Spheniscus  demersus  ;  in  both  of 
these  birds  the  oblique  septum  is  covered  posteriorly  by  a  layer  of 
muscular  fibres  which  rise  from  the  pubis  and  are  attached  ventrally 
to  the  sternum. 

Afler  referring  to  the  late  Prof.  Morrison  Watson's  elaborate 

Fig.  1. 


^C:9^ 


/% 


Dinection  of  Fratercvla  arctiea^  to  illustrate  disposition  of  oblique  aepiuin. 
a,  oblique  septum ;  /,  coils  of  intestine ;  P6,  pubis. 


and  well-illustrated  Report  upon  the  Penguins  collected  by  the 
'  Challenger '  ^  and  finding  there  no  mention  of  this  muscular  layer, 
I  believed  that  this  particular  resemblance  between  the  Puffin  and 
the  Penguins  would  be  recorded  for  the  first  time  in  the  present 
paper.  Quite  recently  I  have  become  acquainted  with  the  contents 
of  a  short  paper '  by  M.  Filhol,  in  which  he  describes  this  muscular 
layer  in   the  Penguin,  though  in  another  species.     The  following 

*  P.  665,  note  2.  ^  Zool.  Chall.  Exp.  vol.  vii. 

>  ** Sur  la  constitution  du  diaphragme  dee  Eudt/ptes**  Bull.  Soc.  Philom.  (7) 
t.  vi.  p.  235. 
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quotation  from  his  paper  will  shovr  that  he  probably  refers  to  a 
structure  identical  with  that  described  in  the  present  note  (loe,  eii, 
p.  236)  :— 

"  Ind^pendarnment  de  ces  deux  faisceaux  musculaires  que  Ton 
retrouve  avec  la  m^me  disposition  chez  tons  les  oiseaux,  j'ai  obsery^ . 
ches  les  Eudyptea  au  niveau  de  I'ongle  form6  en  dehors  par  le 
diaphragme  thoraco-abdominale  et  la  portion  inf<^eure  du  diaphragme 
thoracique,  un  faisceau  muscalaire  4  fibres  p&les  et  divergentes. 
Ces  fibres  sont  dirigees  suivant  le  contour  qu'affecte  en  leur  point 
d* existence  la  caviti  abdominale.  Elles  sont  assez  courtes  et  &e 
terminent  toutes  par  un  sommet  aponeurotique.  Je  d^gnerai  ce 
muscle  par  Tappellation  de  muscle  diaphragmatique  transverse." 

It  appears  therefore  that  the  Puffins  as  well  as  the  Penguins  and 
Bucks  are  to  he  distinguished  from  many  other  birds  by  the  fact  that 
the  oblique  septum  is  partially  covered  by  a  layer  of  muscular  fibres. 
But  this  layer  of  muscular  fibres  is  by  no  means  equally  developed 
in  all  the  three  groups  of  birds.  It  is  best  developed  in  the  Puffin  and 
in  the  Penguins ;  it  appears  to  be  very  feebly  developed  in  the  Duck. 
Prof.  Huxley  gives  no  particular  description  of  it  in  the  Duck,  but 
his  figure '  shows  that  the  layer  of  muscular  fibres  is  very  limited  in 
extent  and  does  not  reach  nearly  as  far  as  the  sternum.  It  is 
attached  to  the  dorsal  middle  line  of  the  body  and  only  covers  the 
oblique  septum  for  a  very  short  way.  I  have  found  in  the  Toucan 
(Rhamphastos  ariel)  a  perfectly  similar  patch  of  muscle  occupying 
an  identical  position;  the  muscular  fibres  in  this  case  also  were 
obviously  unstriated. 

There  is  another  important  difl^erence  between  the  muscular  layer 
of  the  oblique  septum  in  the  Duck  and  that  in  the  Puffin.  The 
fibres  are  in  the  Duck  {according  to  Prof  Huxley)  and  in  the 
Toucan  unstriated;  in  the  Puffin  they  are  distinctly  striated:  I 
unfortunately  neglected  to  observe  whether  this  was  also  the  case 
in  the  Penguins,  and  Filhol  makes  no  mention  of  the  point. 

It  does  not,  however,  as  it  appears  to  me,  affect  the  question  of 
the  homology  of  the  muscular  layer  covering  the  oblique  septum  in 
these  three  types  to  learn  that  the  fibres  are  striate  in  the  one  and 
unstriate  in  the  other. 

The  muscular  fibres  of  the  alimentary  tract  are  commonly  said  to 
be  striated  in  the  Tench,  while  they  are  unstriated  in  other  fish. 
It  is  unnecessary  to  insist  upon  the  homology  of  the  muscular  layer 
in  the  two  cases. 

Mr.  C.  P.  Marshall,  in  a  paper  upon  the  histology  of  muscle ', 
points  out  that  striation  in  the  fibres  of  muscle-bundles  appears  to  be 
associated  with  greater  activity  on  the  part  of  the  muscle.  The 
muscles,  for  example,  of  an  Echinus  are  for  the  most  part  unstriated ; 
those  muscles  which  move  the  valves  of  the  pedicellarise  are  striated, 
as  was  shown  by  Mr.  Geddes  and  myself,  and  more  recently  by 
Hamann.  The  pedicellarise  are  undoubtedly  the  most  actively 
moving  organs  of  the  Echinus ;  and  the  nature  of  their  muscles 
(striate)  supports  the  views  of  Mr.  Marshall. 

>  Loc,  cU.  p.  566,  fig.  %m,  »  Quart.  Joum.  Micr.  Sd.,  Aug.  1887. 
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It  is  possible  then,  as  it  appears  to  me.  that  the  feebly  developed 
Tnuscular  layer  which  extends  for  a  short  way  over  the  dorsal 
attachment  of  the  oblique  septum  in  the  Duck  and  in  the  Toucan 
may  be  the  degenerate  rudiment  of  the  powerful  muscle  which 
extends  over  so  large  a  portion  of  the  oblique  septum  in  the  Penguin 
and  in  the  Puffin.  There  is  nothing,  moreover,  in  the  facts,  so  far  as 
they  have  been  stated,  to  disprove  the  truth  of  the  converse  to  the 
above,  viz.  that  the  powerfully  developed  muscular  layer  of  the 
Penguin  and  the  Puffin  is  a  further  development  of  the  feeble 
musculature  of  the  oblique  septum  in  the  Duck. 

To  decide  which  of  these  two  alternatives  is  the  more  probable,  it 
is  necessary  to  go  into  the  question  of  the  nature  and  homologies  of 
the  muscular  layer  in  question. 

I  have  at  present  been  unable  to  discover  any  bird  in  which  the 
oblique  septum  showed  characters  which  would  serve  to  throw  any 
light  upon  the  question. 

No  doubt  the  structure  of  the  viscera  of  the  extinct  Dinosauria 
would  solve  the  problem  at  once  ;  but,  failing  these,  it  is  clear  that 
the  Crocodilia  more  than  any  existing  group  of  Reptiles  approach 
birds  in  their  structure. 

Prof.  Huxley  has  in  his  paper,  so  frequently  referred  to,  indicated 
many  striking  resemblances  between  the  respiratory  organs  of  Birds 
and  those  of  Crocodiles. 

It  had  already  been  noted  by  Sir  R.  Owen '  and  by  Dr.  Martin  ^ 
that  the  abdominal  cavity  of  Crocodiles  is  remarkable  for  the  great 
development  of  special  serous  sacs  enveloping  the  various  viscera, 
its  cavity  being  thus  greatly  subdivided.  In  this  arrangement 
there  is  a  very  close  similarity  to  Birds,  as  Prof.  Huxley  pointed 
out.  **A  fibrous  expansion  extends  from  the  vertebral  column 
over  the  anterior  face  of  the  stomach,  the  liver,  and  the  dorsal  and 
front  aspect  of  the  pericardium,  to  the  sternum  and  the  parietes  of 
the  thorax,  separating  the  thoraco-abdominal  space  into  a  respiratory 
and  a  cardio-abdomioal  cavity,  and  representing  the  oblique  septum 
of  the  bird  "  (Huxley,  loc.  cit.  p.  568).  This  supposed  homologue 
of  the  oblique  septum  in  the  Crocodile  is  not,  however,  simply  made 
up  of  a  layer  of  fibrous  tissue  ;  Prof.  Huxley  goes  on  to  say  in  the 
same  paper  and  on  the  same  page  : — "  A  broad,  thin  muscle  arises, 
on  each  side,  from  the  anterior  margin  of  the  pubis ;  and  its  fibres 
pass  forwards,  diverging  as  they  go,  to  be  inserted  into  the  ventral 
face  of  the  posterior  part  of  the  pericardium  and  into  the  ventral  and 
lateral  parts  of  the  fibrous  capsule  of  the  stomach,  passing  between 
that  organ  and  the  adherent  posterior  face  of  the  liver,  and  being 
inserted  into  the  fibrous  aponeurosis  which  covers  the  anterior 
surface  of  the  stomach,  and  represents  the  oblique  septum." 

If  the  homologies  instituted  by  Prof.  Huxley  be  allowed,  then  this 
muscle  is  clearly  the  equivalent  of  the  muscle  which  I  have  described 
in  this  paper  in  the  Puffin  and  which  M.  Filhol  has  described  in 
the  Penguin  ;  in  every  case  the  muscle  arises  from  the  pubis  and 
extends  as  far  as  the  region  of  the  stomach  ;  in  the  two  birds « 
»  P.  Z.  8. 1831,  p.  139.  «  P.  Z.  S.  1835,  p.  129. 
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however,  the  muscle  is  attached  to  the  sternum  and  its  fibres  are 
striated  (?  Penguin) ;  as  to  the  Crocodile,  Prof.  Huxley  does  not 
state  whether  the  muscles  are  striated  or  uot.  Judging  from  the 
analogy  of  other  reptiles  (Lacertilia),  where  muscular  fibres  also 
extend  into  the  mesenteries*,  they  are  not;  but  the  homology  is 
not,  in  my  opinion,  already  stated,  affected  by  this  question ^ 

The  rudimentary  muscles  which  clothe  a  limited  area  of  the 
oblique  septum  in  the  Duck  and  Toucan  are  probably  to  be  derived 
from  the  same  muscle  in  the  Crocodile,  or  else  they  may  be  directly 
traceable  to  a  bird  ancestor  in  which  the  same  muscles  were  present 
in  the  same  hypertrophied  condition  that  they  now  are  in  the 
Penguin  and  Puffin. 

The  muscle  in  question  is  in  fact  more  highly  developed  in  the 
Puffin  and  Penguin  than  in  the  Crocodile ;  but  the  habits  of  the 
birds  suggest  an  explanation  not  only  of  the  retention  of  the  muscle 
but  also  of  its  great  development  and  the  appearance  of  an  attach- 
ment to  the  ventral  parietes. 

Both  these  birds  are  diving  birds,  and  it  seems  therefore  reasonable 
to  suppose  that  any  organ  which  would  facilitate  vigorous  inspirations 
and  expirations  would  be  highly  advantageous.  Now  the  respiratory 
movements  in  birds  are  largely  brought  about  by  the  abdominal 
muscles,  which  depress  the  sternum  and  the  parietes,  and  so  drive  the 
air  from  the  air-sacs  through  the  lungs  to  the  exterior.  But  the 
sternum  in  the  Puffin  &c.  is  long  and  the  muscular  abdominal  parietes 
are  therefore  shorter  than  usual.  The  muscular  force  available  is  as 
a  consequence  not  so  great  as  in  many  other  birds  (e.  g,  the  Emu) ; 
this  deficiency  is  made  up  for  by  the  muscle  covering  the  oblique 
septum,  and  moreover  the  relations  of  this  muscle  are  such  that  it  is 
particularly  available  for  its  presumed  function. 

In  the  first  of  the  present  series  of  "Notes  upon  the  Yisceral 
Anatomy  of  Birds  "'I  have  called  attention  to  the  resemblance 
between  the  so-called  *'  omentum  "  of  Birds  and  the  "  horizontal 
septum"  of  the  Crocodile,  which  is  directly  continuous  with  the 
oblique  septa  of  the  same  reptile,  and  is  apparently  not  distinguished 
from  it  by  Prof.  Huxley.  It  seems  to  me  that  the  entire  fibrou9 
expansion  which  arises  from  the  vertebral  column  and  extends  over 
the  anterior  face  of  the  stomachy  liver,  ^c,  in  the  Crocodile  represents 
both  the  oblique  septa  and  the  omentum  in  the  bird* 

The  middle  part  of  the  fibrous  expansion  in  the  Crocodile  bears 
the  two  anterior  abdominal  veins,  or  at  least  they  pass  between  it 
and  the  ventral  parietes.  In  the  bird  there  are  a  number  of  small 
veins  upon  the  omentum  which  join  the  portal  system^  and  are 
probably  collectively  the  equivalents  of  the  anterior  abdominal  system 
in  the  Crocodile.  This  appears  to  me  to  be  an  argument  in  favour 
of  identifying  the  median  portion  of  the  fibrous  expansion  in  the 
Crocodile  with  the  omentum  of  the  bird. 

I  Rathke,  Wiener  Sitjsungsb.  1852. 

^  Prof.  G.  B.  Howea  telU  me  that  the  masde  in  quoBtion  is  oomposed  of 
plain  fibres  in  the  Orocodile. 
»P.Z.S.  1885,  p.  836. 
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A  difficulty  in  the  way  of  this  comparison  is  the  relation  of  the 
omentum  to  the  ohlique  septa  in  many  birds  ;  the  oblique  septa  pass 
from  the  hinder  part  of  the  abdominal  cavity  arisinf;  from,  or  near, 
the  pubis  ;  they  are  attached  to  the  parietes  ventrally  and  dorsally, 
and  completely  shut  off  a  triangular  segment  of  the  coBlom  from  that 
portion  of  the  coelom  which  contains  the  intestines ;  the  omentum 
comes  into  contact  with  the  oblique  septum  and  even  fuses  with  it, 
but  it  is  quite  distinct  from  it,  iu  the  direction  of  its  fibres,  &c.     It 


Diagrammatic  tranBTeree  section  through  abdominal  region  of  Emu,  to 
illustrate  the  oblique  septum. 

a,  oblique  septum ;  b,  umbilical  ligament. 


might  appear  therefore  at  first  sight  as  if  the  omentum  was  a  structure 
peculiar  to  birds  and  that  the  whole  of  the  *'  fibrous  expansion  "  of 
the  Crocodile  represented  the  oblique  septa,  the  only  difference  being 
that  in  the  birds  the  two  halves  had  shrunk  away  from  each  other 
towards  the  lateral  parietes. 

The  relation  of  tne  oblique  septa  to  the  omentum  in  the  Emu 
is  rather  different  from  that  of  many  birds  and  enables  this 
difficulty  to  be  surmounted.  The  obHque  septa  pass  back  to  the 
extremity  of  the  abdominal  cavity,  but  posteriorly  they  are  not 
attached  to  the  ventral  parietes ;  the  oblique  septum  has  thus  a  free 
ventral  edge  for  a  considerable  length ;  the  omentum  is  attached  to 
it  apparently  as  in  other  birds,  but  on  stretching  the  oblique  septum 
the  free  edge  is  seen  to  be  double  and  really  to  be  produced  by  an 
upward  fold ;  at  this  point  the  strong  interlacing  tendinous  fibres  of 
the  oblique  septum  disappear  and  the  membrane  passes  without  any 
break  into  the  omentum.     If  this  membrane  is  sufficiently  stretched 
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the  intestines  of  the  Emu  are  seen  to  be  covered  by  a  horisoDtal 
septum,  which  resembles  that  of  the  Crocodiles  except  that  it  does 
tjQt  arise  from  the  dorsal  median  line  but  along  two  lines  placed 
nearer  to  the  lateral  parietes  ;  the  relations  of  the  posterior  r^on 
of  the  oblique  septum  to  the  omentum  are  represented  diagramma- 
tically  in  the  accompanying  drawing  (fig.  2,  p.  257).  These  facts, 
then,  support  my  contention  that  the  omentum  as  well  as  the  oblique 
septa  of  birds  are  to  be  derived  from  the  fibrous  expansion  which 
covers  over  the  viscera  in  the  Crocodilia. 

They  also  suggest  that  the  oblique  septum  of  birds  has  been 
produced  by  a  vertical  fold  of  this  fibrous  expansion  which  became 
attached  to  the  ventral  parietes  and  ultimately  lost  all  traces  in  most 
birds  (?)  of  its  primitively  double  nature,  and  not  by  a  separation 
of  part  of  it. 


4.  Observations  on  the  Fishes  of  India. — Part  I. 
By  Francis  Day,  C.I.E.,  F.Z.S. 

[BeoeiTed  April  13,  1888.] 

During  the  ten  years  that  have  elapsed  since  the  conipletion  of 
my  iMork  upon  the  '  Fishes  of  India/  several  new  piscine  forms  have 
been  obtained,  both  from  the  seas  and  fresh  waters  of  that  part  of 
Asia.  Extended  observations  among  specimens  preserved  in  the 
Museums  of  Europe  have  likewise  convinced  me  that  some  species 
which  I  formerly  considered  to  be  undescribed  have  no  title  to  that 
designation,  while  several  of  my  new  ones  have  been  redescribed  as 
novelties  by  others.  The  foregoing  reasons  would  scarcely  have  in- 
duced me  to  recur  again  to  this  interesting  fish-fauna  had  it  not 
been  that  it  is  proposed  to  re-issue  my  work  in  a  more  portable  size, 
better  suited  to  the  requirements  of  travellers  and  collectors.  As 
the  subject  of  the  geographical  distribution  of  these  fishes  will  have 
to  be  considered,  I  am  obliged  to  point  out  not  only  such  forms  as 
I  have  erroneously  described  to  be  new,  but  likewise  to  advert  to 
those  of  other  describers  which  I  believe  would  come  under  this  head. 

Cromileftes  altivelis. 

Serranus  altivelis,  Cuv.  &  Val. 

?  Sert^nus  striolatus,  Playfair,  Fish.  Zanzibar,  p.  11,  pi.  iii.  f.  2. 

1  Serranus  ffibbosus,  Boulenger,  P.  Z.  S.  1887,  p.  654. 

The  figure  of  Serranus  altivelis  in  Cuv.  &  Val.  ii.  pi.  xxxv.  shows 
the  spines  of  the  dorsal  fin  increasing  in  length  to  the  last,  which 
b  delineated  nearly  twice  as  long  as  the  second.  Cantor,  in  his 
'  Malayan  Fishes,'  remarked  that  these  spines  from  the  third  were 
of  nearly  equal  length ;  Bleeker  shows  them  slightly,  but  gradually 
augmenting  to  the  last,  which  is  figured  as  one  fifth  longer  than  the 
third  :  I  have  observed  them  more  nearly  corresponding  with  Cantor's 
description.  The  foregoing  shows  that  differences  do  exist  as  to  the 
length  of  these  spines,  and  that  a  gradual  augmentation  from  the 


1888.]  MR.  F.  DAY  ON  THE  FISHES  OF  INDIA.  259 

third  to  the  h»t  is  not  carried  out  in  a  similar  maoner  in  all  speci- 
mens. 

The  specimen  of  S.  striolatus  is  stuffed,  and  the  ends  of  the  3rd, 
4  th,  and  10th  dorsal  spines  are  broken ;  the  3rd  and  4th  are  said  to 
be  the  longest  and  one  third  the  length  of  the  head,  thus  differing 
from  8,  altivelis :  the  last  dorsal  spine  is  rather  more  than  half  the 
length  of  the  longest  ray  Qj^Y  The  soft  portions  of  the  dorsal  and 
anal  fins  are  similar  to  8,  altivelU  and  8,  gibhomis ;  the  pectoral  is 
shorter  than  in  8.  gibbosus,  which  is  nearly  as  long  as  in  8.  altivelis. 

The  specimen  of  8erranu8  gibbosus  is  of  very  similar  form  to  the 
foregoing,  which  may  be  owing  to  having  been  preserved  in  strong 
spirit  instead  of  being  a  skin ;  its  third  dorsal  spine  is  nearly  as  long 
as  the  longest  ray,  but  its  last  spine  is  broken.  The  length  of  its 
head  (from  the  end  of  the  snout  to  the  end  of  the  opercular  spines) 
is  4^  in  that  of  the  total  length.  The  colours  are  between  the  two 
others  ;  its  spots  are  larger  in  size  than  in  8.  striolatus,  but  having  a 
similar  tendency  to  form  about  15  irregular  rows  along  either  side  of 
the  body. 

I  think  the  Zanzibar  and  Muscat  fishes  are  merely  separated  from 
one  another  by  their  colours,  and  that  their  form  differs  from  0.  alti- 
velis in  the  snorter  lengths  of  their  dorsal  spines.  This  fish  does 
not  appear  to  extend  to  the  Red  Sea  ;  consequently  if  8,  atriolatus 
and  S.  gibbostu  are  varieties  of  8.  altivelis^  they  are  found  in  the 
extreme  limits  at  which  this  species  extends  to  the  west*  Without, 
therefore,  absolutely  holding  them  to  be  identical,  I  think  that 
when  a  larger  number  of  specimens  have  been  obtained  they  will 
probably  only  be  ranked  as  varieties. 

Serranus  diacanthus,  Cuv.  &  Yal. 

Epinephelus  retouti,  Bleeker,  Fish.  Madagascar,  p.  21,  pi.  xii.  f.  1. 

Serranus  latifasciatus,  Sclilegel. 

8erraniu  grammicus,  Day,  Proc.  Zool.  Soc.  1867,  p.  700. 

Since  my  description  of  this  fish  was  publbhed,  I  have  seen 
SchlegeFs  types  in  the  Leyden  Museum,  and  they  undoubtedly 
belong  to  this  species. 

Serranus  morrhua,  Cuv.  &  Yal. 

Serranus  pneopercttlaris,  Boulenger,  /.  c.  p.  654. 

As  I  have  already  given  an  account  of  the  colours  of  this  fish,  I 
will  merely  remark  that  the  young  have  sinuous  white  bands,  but  as 
the  fish  becomes  older  it  assumes  a  brown  colour,  with  narrow  black 
lines,  which  were  the  original  borders  of  the  white  bands.  In  the 
Paris  Museum  is  a  young  specimen  having  dark  spots  along  the  lines 
which  bound  the  white  bands,  in  Klunzinger*s  figure  (Fisch.  Roth. 
Meeres.,  t.  i.  f.  2),  three  brown  lines  radiate  from  the  eye  and  become 
four  curved  ones  on  the  body,  the  first  going  to  the  8th  dorsal  spine, 
the  second  to  the  5th  ray,  while  between  these  are  blotches,  spots,  or 
markings  of  the  same  colour.  The  fifth  dorsal  spine  is  shown  the 
longest. 
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In  8.  pneopercularis  the  coloar  differs,  the  lines  being  more  or 
less  broken  up  into  spots ;  but  if  the  smaller  of  the  two  specimens 
( 1 2  mches  in  length)  is  examined,  it  has  the  distinct  remains  of  the 
black  lines  which  edge  the  bands  on  the  head,  as  shown  in  my 
'  Fishes  of  India,'  while  the  opercular  spines  are  similarly  placed  to 
those  in  S,  morrhua. 

As  regards  colours,  it  b  by  no  means  unusual  that  Tertical  bands 
in  these  fishes  have  a  tendency  to  disappear,  and  horizontal  lines  to 
break  up  into  spots,  and  even  entirely  fade  away. 

Gram MisTES  punctatus,  Cuv.  &  Val. 
Sent  by  Dr.  Bidie  from  Madras  in  18S3. 

LUTIANUS  ARGENTIMACULATU8,  Forsk. 

Mesoprion  garretti,  GUnther,  Fische  d.  Stidsee,  p.  15,  t.ziii.  f.  B. 

Apogon  ellioti.  Day. 

Jpogon  arafwrcR^  Gunther,  '  Challenger  *  Shore-fishes,  1880,  p.  38« 
pi.  xvi.  f.  C. 

SyNAGRIS  TiBNIOFTBRUS,  CuV.  &  Val. 

Synoffris  notatui.  Day,  Proc.  Zool.  Soc.  1870,  p.  684. 

Gerres  8ETIFER,  Ham.-Buch. 

Gerres  altupims,  Giinther,  Intr.  Study  of  Fishes,  with  a  figure. 

PeM PHERIS  MALABARICA,  Cuv.  &  Val. 

Pempheris  mangula^  Day,  Fish.  India,  p.  175* 

Pempheris  russelli. 

Pempheris  molueca.  Day,  Fish.  India,  p.  1 75. 

This  species  is  identical  with  Russell's  fish,  plate  xiv.,  but  not  with 
P.  manguloy  Cut.  &  Val.,  a  form  figured  in  Giinther's  Fische  d. 
Sudsee,  t.  lix.  f.  B,  whereas  Klunzinger's  P.  mangula  differs  again 
from  both  species. 

Umbrna  8INT7ATA,  Day. 

Umbrina  striata,  Boulenger,  P.Z.S.  1887,  p.  660. 

Trachynotxjs  rvsselli,  Cuv.  &  Val. 

Trachynotus  coppingeri,  Giinther,  Fish.  Alert  Exp.  1881-82, 
p.  29,  pi.  iii.  f.  A. 

PSENES  JAVANICUS,  CuV.  &  Val. 

Psenes  guamensis,  Giinther,  Fische  d.  Sudsee,  ii.  p.  145,  t.  xd. 
f.  100. 

Percis  cylindrica,  sp.  nov. 
B.vL    D.  5/21.     P.  15.     V.  1/5.     A.  17-18.     C.  15.     L.1.44. 

L.  tr.  2^/9. 
Length  of  head  4,  of  caudal  fin  5^,  height  of  body  5|  in  the  total 
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length.  Eyeax  diameter  3^  in  the  length  of  the  head,  1  diameter  from 
the  end  of  the  snout,  and  ^  of  a  diameter  apart.  The  greatest  width 
of  the  head  equals  its  length  excluding  the  snout.  Clefl  of  mouth 
very  slightly  ohlique  ;  lower  jaw  a  little  the  longer ;  the  posterior 
extremity  of  the  maxilla  reaches  to  heneath  the  first  third  of  the 
orhit.  The  greatest  depth  of  the  preorbital  equab  one  third  of  the 
diameter  of  the  eye.  All  the  operdes  entire  ;  a  well-marked  spine 
on  the  opercle,  and  another  on  the  subopercle ;  no  shoulder-spine. 
Teeth  :  two  enlarged  ones  on  either  side  above  the  symphysis  of  the 
lower  jaw ;  fine  ones  on  the  vomer.  Fitu :  second  dorsal  spine  the 
longest,  equalling  three  fourths  of  the  diameter  of  the  eye.  Pectoral 
nearly  as  long  as  the  head.  Ventral  one  fourth  longer  than  the 
head,  reaching  the  base  of  the  seventh  anal  ray.  Caudal  slightly 
rounded.  Colours :  reddish  brown,  with  five  wide  and  dark  vertical 
bands,  extending  from  the  back  to  the  lower  surface,  these  bands 
being  darkest  at  their  edges  and  disappearing  about  the  middle  of  the 
bpdy,  where  there  are  also  some  dark  spots  ;  a  brown  ocellus  at  the 
upper  part  of  the  base  of  the  caudal  fin,  which  has  some  brown 
spots  on  it.  Numerous  brown  spots  on  the  snout  and  upper  surface 
of  the  head  and  cheeks,  some  on  the  upper  edge  of  the  eye,  where 
there  are  two  dark  narrow  bands.  Yentrals  white ;  first  dorsal  fin 
nearly  black  between  thp  spines ;  sof^  dorsal  and  anal  with  fine  dots 
between  the  rays. 

Hab.  Two  small  specimens  from  the  Andaman  Islands. 

GrOBirs  LrrroREUs,  sp.  nov. 

B.  V.    D.  6/11.    P.  15.    V.  1/5.    A.  10.    C.  14.    L.  I.  22. 
L.  tr.  6. 

Length  of  head  4|,  of  caudal  fin  4^,  height  of  hody  b^  in  the 
total  length.  Eyes  :  diameter  3  in  the  length  of  the  head,  ^  a  dia-> 
meter  from  the  end  of  the  snout,  and  |)laced  close  together.  The 
greatest  width  of  the  head  equals  f  of  its  length,  while  its  height 
equals  its  length  excluding  the  snout.  Anterior  profile  of  the  head 
somewhat  obtuse ;  cleft  of  mouth  oblique,  lower  jaw  slightly  the 
longer ;  the  posterior  extremity  of  the  maxilla  reaches  to  beneath 
the  first  third  of  the  eye.  Preopercle  spineless,  and  no  warts  on  the 
head.  Teeth  in  villiform  rows,  none  enlarged.  Fine :  dorsal 
spines  of  moderate  strength,  the  longest  nearly  half  the  length  of  the 
head  ;  pectoral  as  long  as  the  head,  some  of  its  rays  fine  and  silk- 
like ;  caudal  pointed.  Scales  ctenoid,  none  on  the  bead ;  eleven 
rows  between  the  occiput  and  front  edge  of  the  dorsal  fin.  Colours : 
yellowish,  with  a  few  dark  spots  on  the  body  and  a  dark  band  from 
the  eye  to  the  snout,  also  a  dark  mark  on  the  opercle.  Upper  half 
of  eye  black.  Dorsal,  anal,  and  caudal  fins  with  a  grey  outer 
eddug ;  ventrals  white. 

Mad.  A  small  species  from  Madras. 

Eleotrib  macrolepidota,  Bloch. 

This  fish  is  not  Eleotris  hoedtii  of  Bleeker,  as  stated  in  Giinther's 
PROC.  ZooL.  Soc— 1888,  No.  XIX.  19 
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Fische  Siidsee/  ii.  p.  185,  as  the  type  at  Berlin  (No.  2155)  has 
D.  7/§,  A.  -j\)  (the  last  ray  in  both  being  almost  double,  and  there- 
fore counted  as  two  by  Bloch),  L.  1.  30,  L.  tr.  13-14,  and  firom 
27  to  28  scales  between' the  snout  and  the  first  dorsal  fin. 

Eleotris  ellioti,  sp.  nov. 
Oul  nachooli,  Tamil. 

B.  tL     D.  6/12.     P.  21.     V.  6.     A.  13.     C.  13.     L.  1.  80. 
L.  tr.  16. 

Length  of  head  4^,  of  caudal  fin  4|,  height  of  body  5^  in  the 
total  length.  Eyes  high  up,  diameter  3^  in  the  length  of  the  head, 
1  diameter  from  the  end  of  the  snout.  Height  of  head  two  thirds 
of  its  length  ;  interorbital  space  narrow.  Cleft  of  mouth  somewhat 
oblique,  the  maxilla  extends  posteriorly  to  beneath  the  middle  of  the 
eye.  Teeth  rather  large,  in  a  single  row  in  the  upper  jaw,  with  two 
small  lateral  canines,  in  two  or  three  rows  in  the  centre  of  the  lower 
jaw,  separated  from  the  single  lateral  row  by  two  large,  recurved, 
canines.  Fins :  dorsal  spines  thin,  flexible,  and  equal  in  height  to 
the  body  below  them ;  second  dorsal  and  anal  of  similar  height  and 
one  third  lower  than  the  first  dorsal.  Pectoral  nearly  as  long  as  the 
head.  Caudal  rounded,  with  its  central  rays  somewhat  the  longest. 
Scales :  ctenoid  in  the  posterior  portion  of  the  body,  where  they  are 
larger  than  anteriorly,  small  on  the  surface  of  the  head  ;  none  on 
the  cheeks.  Co/ours :  whitish,  with  fine  wide  and  light-coloured 
chestnut  bands  descending  from  the  back,. each  of  which  has  a  black 
outer  edge  ;  another  over  the  nape  is  without  dark  edges.  Caudal 
fin  brown,  with  a  broad,  yellowish,  black-bordered  vertical  band 
down  its  centre.  A  dark  horizontal  band  running  along  the  cheeks 
below  the  eye.  Dorsal  fins  light  brown,  with  light  outer  edges,  a 
large  black  white-edged  blotch  on  the  posterior  half  of  the  first  dorsal 
fin,  and  a  second  but  smaller  one  at  the  termination  of  the  second 
dorsal,  which  last  fin  is  white  at  its  base. 

Ilab.  Madras. 

A  skin  from  Sir  W.  Elliot's  collection  is  3*2  inches  in  length, 
but  is  in  bad  condition  ;  a  coloured  drawing  was  made  from  the 
fish  when  captured. 

Petrgscrites  striatus,  sp.  nov. 

B.  vi.     D.  40.     P.  13.     V.  3.     A.  27.    C.  10. 

Length  of  head  4^,  of  caudal  fin  6|,  height  of  body  6  in  the  total 
length.  Eyes  :  diameter  2^  in  the  length  of  the  head,  |  of  a  dia- 
meter Irom  the  end  of  the  snout,  and  the  same  distance  apart.  The 
greatest  width  of  the  head  equals  half  its  length ;  the  maxilla  reaches 
to  beneath  the  tirst  third  of  the  orbit.  Snout  somewhat  broad  and 
rounded  in  front,  the  upper  jaw  a  little  the  longer.  No  tentacles  on 
the  head.  2Wth :  an  exceedingly  large  recurved  canine  on  either 
side  of  the  lower  jaw,  while  about'  14  teeth  are  present  between  the 
canines.  Fms :  dorsal  commences  midway  between  the  eye  and 
the  hind  edge  of  the  opercles,  and  does  not  extend  quite  so  far  as 
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the  caudal  fin ;  the  height  of  its  longest  ray  equals  two  thirds  of  that 
of  the  body,  and  is  rather  more  than  those  in  the  anal  fin,  which 
latter  is  not  united  to  the  caudal.  Colours :  with  about  ten  broad 
vertical  bands,  extending  from  the  base  of  the  dorsal  to  the  anal 
fins,  separated  from  one  another  by  a  very  narrow  white  line.  Dor- 
sal and  anal  fins  externally  black-edged,  and  the  membranes  studded 
with  fine  brown  spots.  Caudal  light-coloured. 
Hab,  Ceylon. 

Salarias  sindensis,  sp.  nov. 

B.  Ti.     D.  13/20.     P.  14.     V.  2.     A.  23.     C.  12. 

Length  of  head  5,  height  of  body  5  in  the  total  length.  Eyes 
situated  high  up  near  the  dorsal  profile,  diameter  |  of  the  length  of 
the  head.  Body  strongly  compressed,  profile  from  aboTe  the  orbit 
to  the  end  of  the  snout  oblique.  The  height  of  the  head  equals  its 
length  excluding  the  snout.  The  posterior  extremity  of  the  maxilla 
reaches  to  beneath  the  front  edge  of  the  eye.  No  tentacles  or  crest 
on  the  head.  Teeth  well  developed  large  posterior  canines.  Fins : 
dorsal  not  notched,  but  highest  posteriorly,  where  the  longest  rays 
equal  half  the  height  of  the  body,  anal  not  quite  so  high  as  the  soft 
dorsal ;  dorsal,  anal,  and  caudal  rays  unbranched.  The  dorsal  and 
anal  fins  not  quite  connected  to  the  caudal.  Colours :  olivaceous  ; 
four  wide  brown  bands  on  the  head,  the  three  anterior  of  which  en- 
circle it ;  about  twelve  vertical  bands  on  the  body  more  or  less  distinct, 
but  more  marked  at  the  base  of  the  dorsal  fin.  Dorsal  fin  with  a 
dark  mark  along  its  anterior  two  thirds  ;  anal  black-edged,  each  ray 
tipped  with  pure  white.  In  one  there  appear  to  be  marks  of  some 
narrow  horizontal  bands  having  existed  along  the  front  half  of  the 
body. 

Hab.  Three  specimens  from  Kurrachee  in  Sind. 

Salarias  neilli,  sp.  noT. 

B.vi.    D.  12/17.     P.  13.     V.  2.     A.  19.     CIO. 

Length  of  head  4  J,  height  of  body  4^  in  the  total  length.  Eyes 
situated  high  up,  near  the  dorsal  profile,  4  diameters  in  the  length 
of  the  head,  1  diameter  from  the  end  of  the  snout,  and  J  a  diameter 
apart.  Frontal  profile  very  steep,  the  head  as  high  as  it  is  long, 
the  maxilla  reaches  to  beneath  the  last  third  of  the  eye.  A  fringed 
supraorbital  tentacle  about  twice  as  long  as  the  eye ;  a  small  fringed 
one  at  the  nostril ;  no  crest  on  the  head.  Teeth :  a  very  large 
curved  canine  posteriorly  in  the  lower  jaw,  and  a  smaller  curved  one 
in  the  upper.  Hns :  spinous  portion  of  dorsal  fin  lower  than  the 
rayed  part,  the  notch  between  the  two  parts  of  the  fin  well  marked  ; 
the  longest  dorsal  rays  are  equal  to  half  the  height  of  the  body  of 
the  fish  ;  neither  the  dorsal  nor  the  anal  fin  are  attached  to  the 
caudal,  which  latter  is  somewhat  wedge-shaped,  and  its  rays  are 
branched.  Colours :  olive,  with  seven  or  eight  short  dark  bands 
descending  from  the  dorsal  fin  down  the  first  third  of  the  body ; 
some  dark  bands  radiate  from  the  eye ;   a  large  black  blotch  below 

19» 
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and  somewhat  behind  the  orbit.  Two  semicircular  brown  bands 
across  the  lower  surface  of  the  mandibles.  Fins  darker  than  the 
body. 

I  have  named  this  fish  after  A.  Brisbane  Neill,  Esq.,  to  whom  I 
am  under  great  obligations  for  the  valuable  assistance  he  has  given 
me  in  my  ichthyological  publications. 

Hab,  Ten  examples  from  Kurrachee  in  Sind. 

Salarias  breyis,  Ener,  18G8. 

Salarias  leopardus,  Day,  P.Z.S.  1869,  p.  518. 

ACANTHOCLINUS  INDICUS,  Sp.  UOV. 

B.  vi.     D.  21/4.     p.  16.     V.  1/3.     A.  10/14.     C.  17- 
L.  1.  40.     L.  tr.  14. 

Length  of  head  4,  of  caudal  fin  5,  height  of  body  3  in  the  total 
length.  Eyes :  diameter  ^  of  the  length  of  the  head,  1  diameter 
from  the  end  of  the  snout,  and  f  of  a  diameter  apart.  Cleft  of 
mouth  somewhat  oblique,  the  maxilla  reaching  posteriorly  to  beneath 
the  hind  third  of  the  orbit.  Two  strong  opercular  spines.  Teeth 
in  jaws,  vomer,  and  palate.  Fins :  dorsal  spines  strong,  the  fin 
not  united  to  the  caudal ;  pectorals  rounded  ;  ventrals  long  and 
inserted  slightly  in  front  of  the  base  of  the  pectoral ;  caudal  rounded. 
Scales  cycloid.  Lateral  line  absent.  Colours :  brownish  black, 
with  a  milk-white  band  commencing  on  the  front  end  of  the  dorsal 
fin,  and  extending  to  the  snout ;  a  white  band  over  the  free  portion 
of  the  tail ;  a  white  spot  on  the  base  of  the  pectoral  fin,  one  on 
either  side  of  the  base  of  the  mandibles,  one  on  the  isthmus.  The 
posterior  half  of  the  ventral  fin,  and  also  a  ring  round  the  vent, 
white,  as  well  as  the  tip  of  the  caudal  fin. 

Hab,  Madras.     A  small  species. 

MUGIL  KLUNZINGERI,  Sp.  UOV. 

Muffil  carinatus.  Day,  Fishes  of  India,  p.  349,  not  C.  &  V.,  as 
was  pointed  out  by  Klunzinger. 

Platyglossus  roseus,  sp.  nov. 

B.  vi.     D.  9/12.     P.  14.     V.  1/5.     A.  2/12.     C.  14.     L.  1.  28. 

L.  tr.fi. 

Length  of  head  4^,  of  caudal  fin  6^,  height  of  body  3J  in  the 
total  length.  JEyes :  diameter  I  of  the  length  of  the  head,  1|  dia- 
meter from  the  end  of  the  snout,  and  one  apart.  The  greatest 
width  of  the  head  equals  half  its  length.  Teeth :  a  posterior  canine. 
Mns  :  caudal  slightly  rounded  ;  the  length  of  the  pectoral  equals 
that  of  the  head  behind  the  middle  of  the  eye  ;  outer  ventral  ray 
somewhat  elongated.  Scales :  none  on  the  head,  those  on  the  chest 
smaller  than  those  on  the  body.  Colours :  in  a  spirit-specimen 
rosy,  with  a  large  black  spot  behind  the  middle  of  the  eye,  and  a 
small  one  between  the  first  two  dorsal  spines ;  two  narrow  light 
bands  pass  from  the  eye  to  the  snout ;  a  broad  orange  band  along  the 
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suborbital  ring  of  bones ;  body  with  dark  and  narrow  horizontal 
bands  in  its  anterior  half,  while  seven  dark  and  wide  bands  pass 
from  the  back  down  the  sides.  A  narrow  light  band  goes  from  the 
eye  to  the  middle  of  the  base  of  the  caudal  fin.  Basal  third  of 
caudal  fin  somewhat  dark,  its  outer  edge  light. 
Hab.  Kurrachee  in  Sind. 

FiERASFER  HOMEi,  Richardsou. 

An  example  nearly  five  inches  long,  from  Madras. 

EXOCCETUS  ALTIPINNIS,  CuV.  &  Val. 

Exoccettu  katopron,  Bleeker,  Atl.  Ich.  vi.  p.  72. 

Two  specimens  up  to  11 1  inches  in  length,  received  from  Bombay. 


May  15,  1888. 
Dr.  A.  Giinther,  F.R.S.,  Vice-President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  made  to 
the  Society's  Menagerie  during  the  month  of  April  1888 : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  April  was  63.  Of  these  11  were  by 
birth,  32  by  presentation,  11  by  purchase,  2  by  exchange,  and  7 
were  received  on  deposit.  The  total  number  of  departures  during 
the  same  period,  by  death  and  removals,  was  1 2.5. 

The  most  noticeable  additions  during  the  month  were : — 

1.  Two  Penguins  from  the  Auckland  Islands,  presented  by  Capt. 
Sutcliff,  R.M.S.S.  *  Aorangi,'  April  19th.  One  of  them  is  in  adult 
plumage,  the  other  is  young.  They  are  referable  certainly  to  one 
of  the  geographical  subspecies  of  Eudyptes  chrysoeome,  but  on 
comparing  the  adult  with  the  example  of  the  Penguin  from  New 
Zealand,  received  March  31st,  it  will  be  observed  that  there  are 
several  differences  between  the  two  specimens.  The  Auckland 
Island  bird  is  larger  and  not  so  blue  on  the  back,  and  has  a  distinct 
white  line  on  the  lower  mandible  above  the  feathering,  as  will  be 
seen  by  the  drawings  now  exhibited.  Moreover  the  yellow  eyebrow 
commences  much  further  back,  on  the  lores. 

2.  Two  Indian  Hill-Foxes,  presented  by  Col.  Alex.  A.  A.  Kinloch, 
C.M.Z.S.,  and  received  April  20th.  These  Foxes,  which.  Col.  Kin- 
loch informs  me,  were  obtained  at  Thandiani,  a  small  station  on  the 
hills  between  the  Hazara  and  Jhelum  valleys,  a  few  miles  from 
Abbottabad,  at  an  elevation  of  about  8000  feet,  form  an  acceptable 
addition  to  the  series  of  CanidsD  in  the  Society's  Collection.  They 
appear  to  he  immature  specimens  of  Cants  montanus. 

3.  A  fine  example  of  the  Spotted  Hawk-Eagle  (Spha'dtus  nipalen- 
ns)  of  Northern  India,  also  presented  by  Col.  Kinloch,  and  new  to 
the  Society's  Collection. 
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A  communication  was  read  from  Sir  John  Lubbock,  containing 
a  letter  addressed  to  him  bj  Mr.  George  A.  Treadwell,  concerning 
a  fatal  case  of  poisoning  by  the  bite  of  Heloderma  suspectum.  Mr. 
Treadwell  gave  the  following  extracts  from  the  *  Cochise  Record '  of 
May  2nd,  1884  :— 

*'  Sunday  evening  Dr.  Matthews  was  summoned,  by  telegram,  to 
Fairbanks  (a  railway-station  near  Tombstone,  Arizona  Territory, 
U.S.A.),  to  attend  Colonel  Yearger,  who  was  reported  seriously  ill. 
Owing  to  a  delay  in  the  telegram,  the  doctor  did  not  reach  the  patient 
until  several  hours  after  his  death,  which  had  been  very  sudden. 

*'  It  appears  that  Yearger  had  been  fooling  with  a  Gila  Monster, 
and  in  attempting  to  open  the  creature's  mouth,  was  bitten  on  the 
right  thumb.  Instantly  the  poison  took  effect,  and  although  every 
convenient  remedy  was  applied,  he  lived  but  a  few  hours.  An 
inquest  was  subsequently  held,  and  a  verdict  returned  in  accordance 
with  the  above  facts. 

*^  As  this  is  the  third  or  fourth  death  which  has  occurred  in  the 
Territory  from  bites  of  this  reptile,  it  should  set  at  rest,  at  once  and 
for  ever,  the  theory  so  prevalent  that  their  bite  is  not  poisonous." 

Mr.  Boulenger  exhibited  the  type  specimen  of  a  new  genus  of 
Snakes,  Azemiops  fecs^  recently  discovered  by  M.  Fea,  of  the  Genoa 
Civic  Museum,  in  the  Kakhien  Hills,  Upper  Burma.  This  dis- 
covery was  considered  the  most  striking  that  had  been  made  in 
Indian  Ophiology  within  the  present  century.  The  new  Snake 
combined  the  external  characters  of  a  Lycodontoid  Colubrine  with 
the  poison-apparatus  of  a  Viper.  The  loreal  shield,  which  was 
present  in  Azemiops,  had  hitherto  been  regarded  by  Indian  Ophi- 
ologists  as  indicating  the  innocuous  nature  of  a  Snake  ;  and  it  was 
therefore  useful  to  emphasize  on  the  inefficiency  of  such  a  criterion 
in  the  hopeless  task  of  distinguishing  poisonous  from  harmless  Snakes 
otherwise  than  by  examination  of  the  dentition. 

The  specimen  exhibited  was  unique,  and  had  been  entrusted  to 
Mr.  Boulenger  by  the  Marouis  G.  Doria.  The  description  would 
shortly  appear  in  the  ^  Annals  of  the  Genoa  Museum.' 


The  following  letter,  addressed  to  the  Secretary  by  Mr.  E.  E. 
Cotes,  Entomological  Department,  Indian  Museum,  Calcutta,  was 
read : — 

"  Indian  Museum,  Oaloutta. 
23rd  April,  1888. 
"  My  dear  Sir, 

**  I  venture  to  ask  for  your  assistance  in  the  following  matter. 
The  question  of  economic  entomology  is  being  taken  up  by  the 
Trustees  of  the  Indian  Museum,  and  an  endeavour  is  being  made  to 
collect  specimens  of  the  various  Indian  insect-pests,  and  to  record  all 
that  can  be  learnt  about  them,  both  from  practical  men,  who  have 
actual  experience  of  them  out  here,  and  also  from  entomologists  in 
various  parts  of  the  world.  The  idea  is,  that  when  the  life- 
histories  of  the  insects  have  been  accurately  learnt,  methods  of  dealing 
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with  them  may  in  many  cases  he  devised,  as  has  already  heen  the 
ease  to  a  considerahle  extent  in  America  and  Europe. 

'*  For  this  purpose  it  is  of  the  first  importance  to  get  the  injects 
accurately  named,  both  in  order  to  establish  their  identity  beyond 
doubt,  and  also  to  enable  them  to  be  compared  with  allied  species 
which  have  often  been  minutely  studied  elsewhere. 

"  In  the  Indian  Museum  are  considerable  collections  of  insects, 
which  have  been  roughly  arranged,  and,  to  a  certain  extent,  named, 
but  which  are  generally  insufficient  for  the  purpose  of  accurately  de- 
termining the  insects  which  are  now  being  constantly  sent  to  the 
Museum  as  damaging  crops  in  various  parts  of  India. 

*'  I  am  therefore  anxious  to  call  the  attention  of  entomologists  of 
your  Society,  who  may  be  interested  in  special  groups  of  insects,  to 
tbe  fact  that  their  assistance  in  determining  the  insect-pests  will  be 
gratefully  received,  and  that  I  shall  be  most  happy  to  correspond 
with  any  one  on  the  subject,  and  to  give  all  the  help  I  can. 

'*  Besides  the  actual  insect-pests,  which  it  is  chiefly  important  to 
have  determined,  there  are  large  collections  in  the  Museum  of  Insects 
from  all  parts  of  India,  besides  Burma,  the  Andaman  Islands,  the 
Nicobar  Islands,  and  Ceylon,  which  it  is  desirable  to  have  worked 
out — help  being  specially  needed  with  the  groups  Hymenoptera 
(except  Formicidse),  Coleoptera  (except  Cerambycidae,  Buprestidee, 
and  Elateridae),  Neuroptera,  Diptera,  and  Orthoptera  (except 
Mantidae). 

"  Enclosed  are  some  circulars  which  show  the  lines  on  which  the 
investigation  of  the  insect-pests  is  being  conducted. 
"Yours  faithfully, 

E.  E.  Cotes, 
Entomological  Department, 

••  To  the  Secretary  of  the  Indian  Museum." 

Zoological  Society  of  Londan!' 


Mr.  Henry  Seebohm  exhibited  a  series  of  Pheasants  from  Mon- 
golia, Thibet,  and  China,  including  examples  of  the  two  species 
discovered  by  Colonel  Prjevalski,  Phasianus  vlangali  and  P.  strauchi. 
The  former  was  from  Tsidam,  west  of  Koko-Nor,  and  the  latter 
from  Kansu.  The  range  of  P.  strauchi  appeared  to  extend  as  far 
south  as  Moupin,  whence  examples,  which  had  hitherto  been  re- 
ferred to  P.  decollatus,  were  brought  by  Abb6  David,  and  were 
now  in  the  Paris  Museum. 


Prof.  Bell,  F.Z.S.,  exhibited  and  made  remarks  upon  three  speci- 
mens of  a  large  Pennatulid,  Funiculina  quadrangularis,  collected  by 
Mr.  John  Murray  on  the  west  coast  of  Scotland,  which  showed  yery 
clearly  the  difference  between  examples  of  thb  species  of  different 
ages. 


The  following  papers  were  read  : 
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1.  List  of  a  Collection  of  Birds  made  by  Mr.  L.  Wray  in 
the  Main  Range  of  Mountains  of  the  Malay  Peninsnla, 
Perak.  By  R.  Bowdlbb  Sharps^  F.KS.,  F.Z.S.,  &c., 
Zoological  Department^  British  Museum. 

[Beoerred  April  24, 1888.] 

(Plate  XV.) 

From  the  collections  previously  sent  by  Mr.  Wray  {cf*  P.  Z.  S. 
1886,  p.  350,  and  1887,  p.  431)  it  was  so  easy  to  prophesy  that  his 
future  explorations  would  bring  to  light  the  existence  of  more 
Himalayan  genera  in  the  high  mountains  of  the  Malayan  Peninsula, 
that  I  can  take  little  credit  for  my  prognostications  ;  but  the  fore- 
shadowing of  Mr.  Wray's  accomplishments  does  not  impair  the 
credit  of  that  explorer's  success  in  his  last  expedition  into  the 
mountain-ranges  of  the  interior  of  the  Peninsula. 

He  states  that  the  mountains  on  which  he  has  lived  for  six  months 
**  contain  really  very  few  more  birds  than  the  Larut  range,  though 
they  are  so  much  more  extensive,"  and  he  collected  up  to  an  altitude 
of  7000  feet. 

By  the  present  collection  several  interesting  forms  have  been 
revealed,  representatives  of  allied  species  in  Tenasserim,  and  the 
ranges  of  several  birds  are  extended  southwards.  The  genera  hitherto 
unrecorded  from  the  mountains  of  Malacca  are  Anthipes,  Brachyp- 
teryxy  Gampsorhynchus,  and  Cutia — all  Himalayan  and  Tenasserim 
forms,  of  which,  so  far  as  we  know,  only  Brachyptery*  has  occurred 
in  Sumatra.  The  Avifauna  of  the  latter  island  is  further  linked  to 
that  of  the  mountahi-ranges  of  the  Malay  Peninsula  by  the  discovery 
of  a  Black  Babbling  Thrush,  representing  the  MelanoeicJila  bicolor 
of  Sumatra. 

The  unexampled  success  which  has  attended  Mr.  Wray*s  efforts 
so  far  will,  we  hope,  encourage  him  to  still  further  investigations  of 
the  interesting  region  in  which  he  is  domiciled. 

The  references  in  the  present  paper  are  chiefly  to  Mr.  Gates' 
^Handbook  of  the  Birds  of  British  Burmah,'  which  includes  an 
allusion  to  the  paper  on  the  Birds  of  Tenasserim  by  Messrs.  Hume 
and  Davison.  I  have  also  referred  to  Count  Salvadori's  essay  on 
Dr.  Beccari's  collections  from  high  Sumatra  (Ann.  Mus.  Civic. 
Genov.  xiv.  p.  169),  whenever  there  occurs  any  affinity  in  the  Avi- 
fauna of  that  island  with  the  collection  under  discussion. 

Mr.  Wray's  original  remarks,  by  far  the  most  important  part  of 
the  present  paper,  are  placed  in  inverted  commas. 

Fam.  FALCONiDiE. 
Nbopus  malayensis  (Temm.). 

Neopua  malayensis,  Sharpe,  P.  Z.  S.  1887,  p.  433  ;  Hume,  Str.  F. 
1879,  p.  44. 
"No.  18.    2  ad.     Mountains  of  Perak  (Gunong  Batu  Putch). 


1888.]  BIRDS  COLLECTED  IN  PERAK.  269 

"Irides  brown ;  feet  yellow ;  cere  yellow.  Expanse  5  ft.  10  in., 
length  2  fl.  5  in. 

''The  stomach  contained  the  remains  of  a  rat,  a  bird's  egg,  and  a 
snake's  egg.  The  plumage  of  this  specimen  was  far  darker  than 
that  of  the  two  I  obtained  last  year  on  the  Larut  Hills." 

Fam.  CoRTiDA. 

PlATTLOPHUS  ARDB8IACU8  (Blyth). 

Platylophu9  ardesiaeus,  Sharpe,  Cat.  Birds  Brit.  Mas.  iii.  p.  317; 
Hnme  and  Davison,  Str.  F.  1878,  p.  380 ;  Oates,  B.  Brit  Burm.  i. 
p.  410;  Hume,  Str.  F.  1879,  p.  66. 

"No.  117.   $  ad.     Batang  Padang  (mountains  of  Perak). 

"  Irides  dark  brown  ;  bill  black ;  feet  and  legs  bUick.  It  frequents 
the  undergrowth  of  the  forest." 

Fam.  Campophagid^. 
Pericrocotus  "wrayi,  sp.  n.    (Plate  XV.) 

'^  No.  53.  P.  igneuSf  S  $  ad.     Batang  Padang  mountains,  Perak.'* 

I  can  hardly  belieTC  that  this  is  the  species  I  identified  and  returned 
to  Mr.  Wray  as  Pericrocotus  igneus  (P.Z.S.  1887,  p.  435).  If 
such  be  the  case  I  was  greatly  in  error,  for  the  pair  of  birds  now 
sent  are  decidedly  distinct  from  that  species.  P.  wrayi  has  the  quill- 
lining  red,  instead  of  yellow,  and  also  the  under  wing-coTerts,  and  it 
has  the  throat  slaty  grey  and  the  ear-coverts  slaty  black,  instead  of 
glossy  black  like  the  head.  Total  length  6*3  inches,  culmen  0*5, 
wing  31,  tail  3*2,  tarsus  0*55.  The  female  of  P.  igneus  differs  very 
much  from  the  female  of  P.  wrayi  in  being  entirely  bright  yellow 
below  and  in  having  a  scarlet  rump.  The  nearest  ally  of  P.  v)rayi 
as  regards  the  female  plumage  is  that  of  P.  breeirostris,  but  P.  wrayi 
is  of  a  darker  slate-grey,  has  a  brighter  yellow  lower  back  and  rump, 
no  yellow  on  the  forehead,  and  the  chin  white. 

The  males  of  P.  neglectus  and  P.  brevirostris  differ  in  their  glossy 
black  throat  and  fiery  crimson,  not  scarlet,  under  surface. 

While  on  the  subject  of  the  genus  Pericrocotus^  I  may  mention 
that  Count  Salvador!  very  kindly  sent  me  over  the  types  of  his 
new  species  from  Tenasserim,  and  I  am  able  to  state  with  certainty 
that  P.  rubrolimbatus,  Salvad.  (Ann.  Mus.  Civic  Genov.  (2)  y. 
p.  582),  is  =  P.  Solaris,  and  P.  pulcherrimus,  Salvad.  t.  c.  p.  580,  is 
=P.  neglectus  of  Hume. 

Pericrocotus  croceus,  sp.  n. 

"No.  107.   cJ  ad.     Gunong  Batu  Putcb  (4300  feet). 

"  Irides  dark  brown  ;  legs  and  feet  black." 

This  is  a  beautiful  bird,  but  I  feel  grave  doubts  whether  it  is  any 
thing  more  than  a  yellow  variety  of  P.  wrayi,  the  red  parts  in  P. 
wrayi  being  golden  yellow  in  P.  croceus,  and  the  throat  is  darker, 
beiug  black  like  the  cheeks  and  sides  of  face.  Total  length  6*1 
inches,  culmen  0*45,  wing  3*4,  tail  2*95,  tarsus  0-55. 
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Fam.  MusciCAPiDiB. 

MUSCICAPULA  HYPERYTHRA  (Bljth). 

Musctcapula  hyperythra,  Sharpe,  Cat.  B.  Brit.  Mus.  iv.  p.  206 ; 
SaWad.  t.  c.  p.  203. 

"  No.  93.   cJ  ad.     Ulu  Batang  Padang  (4200  feet). 

*'  Irides  dark  brown  ;  legs  and  feet  flesh-colour.  Frequents  the 
undergrowth  in  the  forests." 

This  little  Flycatcher  is  now  recorded  from  the  Malayan  Peninsula 
for  the  first  time.  Its  presence  was,  however,  to  be  suspected,  as 
the  species  occiu's  in  the  Eastern  Himalayas  and  again  in  Java  and 
Sumatra. 

MUSCICAPULA  WESTERMANNI,  Sp.  U. 

<<  No.  115.   (^  ad.     Gunong  Uiu  Batang  Padang  (4200  feet). 

**  Irides  light  brown." 

Adult  male.  General  colour  above  blue-grey,  with  a  slight  brown 
wash  on  the  scapulars  and  lower  back ;  rump  ochreous  brown ; 
upper  tail-coverts  a  little  more  rufescent ;  )ving-coverts  dusky,  edged 
with  ochreous  brown  ;  bastard-wing,  primary-coyerts,  and  quills 
blackish,  fringed  with  olive-brown,  the  secondaries  rather  more 
rufescent  on  the  base  of  the  outer  web  ;  tail-feathers  brown,  exter- 
nally rufous-brown;  head  blue-grey  like  the  back,  a  little  more 
hoary  on  the  forehead  ;  lores  and  eyelid  white ;  ear-coverts  and 
sides  of  face  blue-grey,  with  a  few  whitish  lines  on  the  former; 
throat  white,  with  a  slight  ashy  tinge ;  remainder  of  under  surface 
of  body  white,  the  sides  of  the  breast  ashy  grey ;  sides  of  body  also 
washed  with  ashy  grey ;  under  tail-coverts  white ;  thighs  ashy ; 
axillaries  and  under  wing-coverts  white,  the  edge  of  the  wing 
blackish  ;  quills  dusky  below,  white  along  the  edge  of  the  inner  web. 
Total  length  3*7  inches,  culmen  0*45,  wing  2*2,  tail  1-55, 
tarsus  0*55. 

This  is  a  very  curious  form,  recalling  the  characters  of  several 
of  the  other  Muscicapulee,  It  may  not  be  the  fully  adult  of  its 
species,  but  I  believe  it  to  be  so.  The  reddish  upper  tail-coverts 
and  tail  remind  one  of  the  female  of  M,  maculata,  but  the  blue- 
grey  upper  surface  distinguishes  it  at  a  glance.  The  female  and 
young  male  of  M.  superciliaris  have  generally  an  ochreous  tinge  on 
the  throat  which  distinguish  them  ;  but  one  specimen  from  Sikhira  is 
white  below  like  M.  westermanni,  while  the  upper  surface  is  brown 
and  the  shade  of  blue  which  is  seen  on  it  (it  is  apparently  a  young 
male)  is  not  slaty  blue,  but  bright  blue  as  in  the  adults. 

Terpsiphone  affinis  (Blyth). 

Terpsiphqne  affinisy  Oates,  6.  Brit.  Burm.  i.  p.  261, 

Muscipeta  qffinia,  Hume,  Str.  F.  1879,  p.  58. 

"No.  118.   c^  ad.     Batang  Padang  Mountains,  Perak. 

^*  Irides  dark  brown ;  bill  black ;  legs  and  feet  same.  This  species 
occurs  in  Penang,  Province  Wellesley,  and  the  Batang  Padang  Dis- 
trict of  Perak,  but  in  Larut  it  is  replaced  by  a  slightly  larger  and 
whiter  species." 
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Philentoma  velatum  (Temm.)* 

Philentoma  velatum,  Oates,  L  c.  p.  263;  Hume,  Str.  F.  1879, 
p.  58. 
"No.  128.    S  ad.     Batang  Padang  Mountains,  Perak. 
"  Irides  crimson ;  bill  black  ;  feet  and  legs  black." 

Philentoma  pyrrhopterum  (Temm.). 

Philentoma  pyrrhopterum,  Oates,  t.  c.  p.  264  ;  Hume,  Str.  F. 
1879,  p.  58. 

'*  No.  1 27*   S  ad.     Batang  Padang  Mountains,  Perak. 

"  Irides  red  ;  bill  black." 

Identical  witb  males  from  other  parts  of  the  peninsula  and  from 
Tenasserim.  I  have  re-examined  the  type  of  P.  intermedium  of  Hume 
from  Johore,  and  I  cannot  see  how  it  differs  from  P.  pyrrhopterum. 

CULICICAPA  CEYLONENSIS  (Sw.). 

Culicicapa  ceylonensiSy  Sharpe,  Cat.  Birds  Brit.  Mus.  iir.  p.  369 ; 
Gates,  t.  e.  p.  274 ;  Hume,  Str.  F.  1879,  p.  59. 

"No.  111.   cJ  ad.     Gunong  Batu  Putch  (3400  feet). 

"  Irides  reddish  brown  ;  feet  and  legs  warm  brown,  soles  of  feet  red  ; 
bill  black." 

Cryftolopha  davisoni,  sp.  n. 

"  No.  96.    S  ad.     Gunong  Ulu  Batang  Padang  (4200  feet). 

*'  Irides  dark  brown ;  bill  above  brown,  beneath  yellow  ;  legs  and 
feet  flesh-colour." 

This  is  a  Malayan  representative  of  C,  montis  of  Kina  Balu,  from 
which  it  differs  in  its  larger  size  and  intensified  colouring,  being  dark 
grass-green  instead  of  yellowish  green,  having  all  the  rufous  parts  of 
the  head  deep  chestnut  instead  of  ferruginous,  and  in  being  much 
brighter  yellow  below.  Total  length  3*8  inches,  culmen  0*4,  wing 
2*15,  tail  1*55,  tarbus  07« 

Cryptolopha  trivirgata  (Strickl.). 

Cryptolopha  trivirgata,  Sharpe,  P.  Z.  S.   1887,  p.  435;  Salvad. 
/.  e.  p.  204. 
"No  97.    ?  ad.     Gunong  Batu  Putch  (4300  feet). 
"  Irides  dark  brown." 

Stoparola  thalassinoides  (Cab.). 

Stoparola  thalassinoides,  Sharpe,  Cat.  B.  Brit.  Mus.  iv.  p.  432  ; 
Hume,  Str.  F.  1879,  p.  59. 

"  No.  136.    d  ad.     Larut. 

"  Irides  light  brown." 

A  truly  Malayan  species,  represented  by  the  ordinary  S,  mela- 
nops  in  Tenasserim,  to  which  province  the  present  bird  does  not 
extend. 
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Anthipes  malayana,  Sharpe,  anted,  p.  247. 

"  No.  94.   6  ad.     Gunong  Batu  Putch  (4300  feet). 

'*  Irides  dark  brown  ;  legs  and  feet  white ;  bill  nearly  black. 

lives  apparently  on  the  ground." 

A  young  bird,  mottled  all  over  after  the  manner  of  Flycatchers,  is 
sent  by  Mr.  Wray  from  the  same  locality.  "  No.  98.  Irides  deep 
brown;  legs  and  feet  pale  flesh-colour.  Hops  about  among  the 
undergrowth,  searching  for  insects,  making  a  nearly  continual  chirp- 
ing." Although  the  Hume  Collection  does  not  contain  any  young 
Anthipes  for  comparison,  I  think  that  the  present  specimen  must 
belong  to  a  species  of  that  subgenus. 

NiLTATA  6RANDIS,  HodgS. 

Niltava  grandis,  Sharpe,  P.  Z.  S.  1886,  p.  251. 

**  No.  11.    $  ad.    Batang  Padang  Mountains,  Perak/' 

NiLTAVA  LEUCOPROCTA  (Twccdd.). 

Niltava  leucoprocta,  Oates,  B.  Brit.  Burm.  i.  p.  298. 

"  No.  103.   S  ad.     Gunong  Batu  Putch  (3400  feet). 

**  Irides  light  brown ;  bill  Mack ;  legs  and  feet  light  grey,  soles  of 
/eet  flesh-colour." 

I  have  compared  the  adult  male  now  sent  with  others  from  Tenas- 
serim,  and  find  it  to  be  identical.  The  extension  of  the  range  of  the 
species  is  interesting. 

Fam.  Pycnonotidje. 

CrTNIGER  GUTTURALIS  (Bp.). 

Criniyer  gutturaliSt  Oates,  t.  c,  p.  185  ;  Hume,  Str.  F.  1879,  p.  61. 

**  No.  104,  105.    c?  ad.     Gunong  Batu  Putch  (3400  feet). 

"  Irides  red-brown.  A  noisy  harsh-voiced  bird ;  flies  in  small 
parties,  rather  high  up  in  the  trees." 

Mr.  Wray  sends  one  Criniger  (no.  105),  which,  after  much  hesi- 
tation and  careful  comparison  with  the  series  of  skins  in  the  Hume 
Collection,  I  have  decided  to  be  only  the  young  of  (7.  gutturaUs. 
Its  much  lighter  bill  and  rufous  wings  and  tail,  at  first  sight*  make 
it  look  very  dififerent. 

RUBIGULA  CYANIVENTRIS  (Blyth). 

Ruhtgula  cyanivetitris,  Oates,  t.  c.  p.  200. 

Ixidia  cyaniventris,  Hume,  Str.  F.  1 879,  p.  63 ;  Salyad.  /.  c. 
p.  220. 

"No.  131.   $  ad.     Larut. 
**  Irides  light  brown." 

Trachycomus  ochrocbphalus  (Gm.). 

Trachgcomus  ochrocephalus,  Oates,  t.  c,   p.  188 ;    Hume,  Str.  F. 
1879,  p.  61 ;  Salvad.  t.  c.  p.  218. 
**No.  121.   <J  ad.     Batang  Padang  Mountains,  Perak, 
**  Irides  brown  ;  bill  black. 
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'^This  is  tbe  Sibharoh  or  Upih  Bidau  of  the  Malays.  It  is  very 
plentiful  amoDg  the  bushes  which  fringe  the  river-banks,  but  it  is 
so  shy  that  it  is  hardly  ever  seen,  though  its  prolonged,  loud,  musical, 
and  very  involved  song  is  one  of  the  most  noticeable  riverside  sounds 
in  the  country.** 

Fam.  TROOLODYTIDiE. 

Pnobpyga  pusilla,  Hodgs. 

Pnoepyga  pusilla,  Hume  and  Davison,  t»  c.  p.  234  ;  Salvad.  t  c. 
p.  226. 

"  No.  95.   $  ad.     Gunong  Batu  Putch  (4300  feet). 

''Irides  dark  brown  ;  feet  and  legs  pale  brown ;  bill  black,  whitish 
beneath  and  at  angle.     Ground  bird." 

Identical  vnth  a  specimen  collected  in  Karennee  by  Captain 
Wardlaw  Ramsay.     It  has  also  occurred  on  Mooleyit. 

Fam.  Timeliid^. 

Bracbypteryx  nipalensis  (Hodgs.). 

Brachypteryx  nipalensis^  Hume  and  Davison,  i.  c.  p.  236  ;  Gates, 
t.  e.  p.  19. 

"  No.  89.   S  ad.     Gunong  Batu  Putch  (4300  feet). 

•*  Irides  brown  ;  bill  black ;  feet  and  legs  ash-colour.  Lives  on 
the  ground  in  the  forest." 

An  adult  male,  rather  darker  than  the  generality  of  Himalayan 
and  Tenasserim  specimens,  though  some  of  the  latter  equal  it  in 
intensity  of  colouring. 

Phylleroates  cucullatus  (Temm.). 

Phyllergates  cucullatus,  Sharpe,  P.  Z.  S.  1887,  p.  440. 

"No.  112.    $  ad.     Gunong  Batu  Putch  (3400  feet). 

"  Irides  dark  brown ;  bill  black  above,  yellowish  beneath ;  legs 
and  feet  pale  brown.  Also  met  with  on  Gunong  Ulu  Batang 
Padang  at  about  the  same  altitude.'* 

Gampsorhynchus  saturatior,  sp.  n. 

"  No.  101.    $  ad.     Gunong  Batu  Putch  (3400  feet). 

"  Irides  bright  yellow ;  legs  and  feet  bluish  ash,  with  tintings  of 
flesh-colour  in  places  ;  claws  flesh-colour ;  soles  of  feet  dull  yellow  ; 
bill  pale  flesh-colour,  dusky  on  the  ridge  below  the  nostrils.  The 
fold  of  skin  in  which  the  rictal  bristles  are  inserted  is  very  prominent, 
and  evidently  when  alive  the  bird  can  move  the  bristles  as  a  whole 
backwards  and  forwards  with  great  freedom. 

"  Length  10^  inches,  expanse  12  inches«  The  stomach  contained 
one  large  hairy  caterpillar  and  the  partly  digested  remains  of  various 
insects,  and  the  egg  of  one  of  the  Phasmidse. 

*'  This  bird  gave  me  a  great  deal  of  trouble,  for  every  night  and 
early  each  morning  a  small  party  of  them  used  to  pass  the  camp, 
sometimes  on  one  side  and  sometimes  on  the  other.  They  made  a 
loud  shrill  cry  something  like  the  cry  of  the  Krekah  monkey,  and 
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flew  quickly  from  tree  to  tree.  Day  after  day  we  went  out  into  the 
jungle  to  watch  for  them,  but  as  there  was  no  certainty  which  side 
of  the  camp  they  would  take,  and  as  they  always  passed  when  it 
was  so  dark  in  the  forest  that  neither  they  nor  the  sight  of  the 
gun  could  be  distinguished,  we  were  never  successful,  until  nearly 
the  last  day  of  our  stay  at  that  camp,  in  shooting  one.  The  strange 
thing  was  that  we  never  saw  these  birds  in  the  daytime.  They 
passed  up  the  hill  to  roost  at  nightfall  and  down  again  at  dawn. 
Their  note  is  so  loud  and  distinctive,  and  they  are  so  noisy,  that  they 
could  not  easily  be  overlooked  or  mistaken  for  any  other  bird. 

"  They  are  evidently  rare,  as  only  this  one  small  party  was  seen.** 

This  new  species  is  very  closely  allied  to  O,  torquatus,  Hume, 

from  Tenasserim,  but  is  altogether  of  a  much  darker  colour,  the 

upper  surface  being  more  rufous-brown.     It  is  evidently  a  southern 

race  of  the  Tenasserim  form. 

SiBiA  siMiLLiMA,  Salvad. 

Sibia  simillima,  Sharpe,  P.  Z.  S.  1886,  p.  352. 

Heterophasia  simillima ,  Salvad.  ^.  c.  p.  232. 

••  No.  13.    (S  ad.     Batang  Padang  Mountains,  Perak.** 

POMATORHINUS  BORNEENSIS,  Cab. 

Pomatorhinua  bomeensis,  Sharpe,  Cat.  B.  Brit.  Mus.  vii.  p.  411  ; 
Hume,  Str.  F.  1879,  p.  61. 

"  No.  100.    S  ad.     Gunong  Batu  Putcli  (3400  feet). 

"  Irides  very  light  brown ;  bill  white,  with  black  on  the  top  of  the 
ridge,  reaching  about  halfway  to  the  point ;  legs  and  feet  bluish 
ash  ;  soles  of  feet  yellowbh  brown. 

"  Only  one  pair  of  these  birds  were  seen,  they  were  in  company 
with  a  number  of  other  birds." 

Melanocichla  peninsularis,  sp.  n. 

"  No.  84.   cJ  ad.     Gunong  Batu  Putch  (3400  feet). 

"  Irides  bluish  grey  ;  bare  skin  round  eye  and  also  the  skin  of 
the  head  and  neck  under  the  feathers  dark  purplish  blue ;  bill  bright 
reddish  orange.  Legs  grey,  edges  of  scales  yellowish  ;  feet  same,  but 
more  yellow,  goles  of  feet  yellow.  Stomach  contained  a  quantity  of 
reddish-coloured  ants.  It  is  a  shy  and  uncommon  bird,  frequents 
dense  jungle,  in  pairs  or  small  parties  cif  three  or  four,  is  noisy  and 
harsh-voiced.  I  saw  it  also  at  nearly  5000  feet  on  Gunong  Ula 
Batang  Padang.*' 

This  species  is  an  interesting  representative  of  M.  lugubris  of 
Sumatra,  hut  is  slaty  grey,  instead  of  brown  or  blackish,  both  above 
and  below.  Total  length  10  inches,  culmen  1*1,  wing  4*8,  tail  4*6, 
tarsus  1*45. 

Rhinocichla  mitrata  (S.  Miill.). 

Rhinocichla  mitrata,  Sharpe,  P.  Z.  S.  1886,  p.  352. 

Leiothrix  mitrata,  Salvad.  /.  c.  p.  230. 

"No.  12.    ?  ad.    Batang  Padang  Mountains,  Perak." 
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StACHYRIS  NI6RICEP8,  HodgS. 

Stachyris  niffriceps,  Sharpe,  P.  Z.  S.  1887,  p.  440. 

"  No.  84.  2  ^^'  Gunong  Batu  Patch  and  Giinong  Ulu  Batang 
Padang  (4000  to  5000  feet). 

"  Irides  light  brown ;  bill  black,  greyish  beneath ;  feet,  legs,  and 
claws  ash-colour,  slightly  tinted  with  green.  Soles  of  feet  light 
brown.  Stomach  contained  insects.  This  bird  is  usually  in  company 
with  other  small  birds." 

Stachyris  nigricollis  (Temm.). 

Stachyris  nigricollis,  Sharpe,  Cat.  B.  Brit.  Mus.  vii.  p.  535. 
Timelia  nigricollis,  Hume,  Str.  F.  1879,  p.  60. 
"No.  125.    (S  $  ad.     Batang  Padang  Mountains,  Perak. 
"  Irides  red  ;  bill  aboTe  black,  lower  mandible  pale  straw-colour, 
tipped  dusky.*' 

Turdinus  SEPiARius  (Horsf.). 

Turdinus  sepiarius,  Sharpe,  Cat.  B.  Brit.  Mus.  vii.  p.  544. 
"No.  132.   ?  ad.     Kinta,  Perak  Mountains. 
"  Apparently   not   to   be   separated   from    Javan    and    Bornean 
specimens.     The  flanks  are  perhaps  a  trifle  more  rufous-brown." 

Drymocataphus  nigricapitatus  (Eyton). 
Drymoca tophus  nigricapitatus ,  Oates,  ^.  c.  p.  63. 
"  No.  135.    d  ad.     Larut,  Perak  Mountains. 
"Irides  red.*' 

MiXORNIS  GULARI8  (Raffl.). 

Mucomis  gularis,  Oates,  ^.  c.  p.  51 ;  Hume,  Str.  F.  1879,  p.  60; 
Sal?ad.  t.  e.  p.  223. 
"  No.  134.   S  ad.     Larut,  Perak  Mountains. 
"  Irides  dark  brown." 

Macron  us  ptilosus,  J.  &  S. 

Macronus  ptilosus,  Sharpe,  Cat.  B.  Brit.  Mus.  vii.  p.  583  ;  Hume, 
Str.  F.  1879,  p.  60 ;  Salvad.  /.  c.  p.  224. 

"No.  124.   S  ad.     Batang  Padang  Mountains,  Perak. 

"  Irides  dark  brown ;  bill  black ;  skin  of  head  and  neck  and 
round  eyes  cobalt-blue." 

H&RPORNIS  XANTHOLEUCA,  HodgS. 

Herpomis  xantholeuca,  Oates,  /.  c.  p.  151. 
"No.  109.   d  ad.     Gunong  Batu  Putch  (3400  feet). 
"  Irides  dark  brown ;  feet  and  legs  flesh-colour  ;  bill  black  above, 
fleshy  beneath  and  at  angle." 

SiVA  CASTANEI CAUDA,  HumC. 

Siva  castaneicauda,   Hume   &  Davison,  Str.  F.   1878,  p.  371  ; 
Oates,  t,  c.  p.  145. 
.   "  No.  102.   <5  ad.     Gunong  Batu  Putch. 
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'*  Irides  dark  brown  ;  feet  and  legs  bluish  grej ;  bill  brown,  pale 
beneath.  This  bird  seems  to  have  the  same  habits  as  Me^ 
argentaurU,  I  saw  it  on  the  summits  of  Ganong  Batu  Patch  and 
Gonong  Bmmbrin  at  between  6000  and  7000  feet  altitude.  The 
only  other  birds  I  noticed  were  ^thopyga  wrayi,  Sbarpe,  and  a 
large  light  grejish-brown-coloured  Eagle ;  but  this  latter  was  far 
out  of  range.'* 

Identical  with  the  types  from  Tenasserim  in  the  Home  Collection. 

Siva  sordidiob,  sp.  n. 

Siva  sordida,  Sbarpe,  P.  Z.  S.  1887,  p.  438  (nee  Hume). 

**  No.  33.   S  ad.    Batang  Padang  Mountains,  Perak." 

In  my  first  paper  I  Tentnred  to  doubt  the  identity  of  a  specimen 
sent  by  Mr.  Wray  with  Siva  iordida  of  Hume  from  Tenasserim ; 
but  as  the  specimen  was  not  adult,  I  refrained  from  describing  it 
Now  that  two  more  adult  birds  haTc  been  procured  by  Mr.  Wray, 
there  is  no  longer  any  doubt  that  the  Perak  bird  is  distinct,  differing 
in  its  still  duller  coloration,  the  absence  of  blue  on  the  head,  which 
is  like  the  back,  and  also  in  the  absence  of  the  ochreous-brown 
colour  of  the  lower  back  and  rump.  Total  length  6  inches,  culmen 
0*55,  wing  2-55,  tail  2*6,  tarsus  0*85. 

Mesia  abgentauris,  Hodgs. 

Mena  argentauris,  Sharpe,  P.  Z.  S.  1886,  p.  352. 

''No.  10.   a  ad.    Batang  Padang  Mountains,  Perak." 

CUTIA  CERTINICRIS8A,  Sp.  n. 

'*  No.  85.   cJ  $  ad.     Gunong  Batu  Putch." 

"  Irides  light  brown ;  legs  and  feet  bright  chrome-yellow,  claws 
white ;  bill  black  above,  grey  beneath  and  at  angle.  It  is  a  rare 
bird,  and  I  did  not  see  it  lower  than  4000  feet.  It  frequents  the 
higher  trees,  in  small  parties  of  three  or  four,  and  has  a  loud  whistling 
double  note,  repeated  several  times  in  succession." 

This  is  a  race  of  C,  nipalensis,  a  bird  unknown  in  Tenasserim, 
from  which  the  Perak  form  differs  in  its  fulvescent  under  surface, 
and  tawny-coloured  lower  abdomen  and  under  tail-coverts.  These 
characters,  though  slight,  are  well  established  when  the  pair  sent 
by  Mr.  Wray  are  compared  with  our  large  series  in  the  British 
Museum,  all  of  which  are  white  below.  The  measurements  are  as 
follows : — 

Total  length.  Oulmen.    Wing.    TaiL    Tusua. 

S  ad.     Perak  {Wray).        70  0-8         3-65      2-3       M 

2  ad.         „  „  6-4  0-85       3-3        215     11 

Fam.  Laniidjb. 
Ptkrytbrius  aralattjs,  Tickell. 
PteryihriuB  aralatua,  Sharpe,  P.  Z.  S.  1887,  p.  440. 
"  No.  34.   $  ad.     BaUng  Padang  Mountains,  Perak." 
Count  Salvador!  has  recently  (Ann.  Mus.  Civic  Genov.  (2)  v. 
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{).  600)  expressed  his  non-coDcurrence  in  the  views  of  Capt.  Ward* 
aw  Ramsay  and  myself  that  Fterythrius  cameranoi  of  Sumatra  is 
identical  with  P.  mralatus  of  Tickell.  The  male  of  P,  cameranoi  is 
said  by  him  to  want  the  rosy  tinge  on  the  flanks  which  is  present  in 
Tenasserim  specimens,  which  are  also  larger ;  while  the  female  of 
P.  cameranoi  differs  from  that  of  P.  ceralatu8  in  the  grey  of  the  head 
being  less  pure,  the  back  more  olivaceous,  and  in  the  rufous  colour 
of  the  underparts  being  brighter  and  more  extended  towards  the 
throat.  I  therefore  once  more  compared  our  series  of  these  two 
birds  in  the  British  Museum,  including  the  specimens  in  the  Tweed- 
dale  Collection.  I  agree  with  Count  Salvadori  that  the  females  are 
rather  different,  as  described  by  him,  and  the  female  from  Perak  is 
grey-headed  like  the  Tenasserim  bird ;  but  the  male  agrees  with  the 
Samatrau  P.  cameranoi  better  than  with  the  true  P.  teralatus. 
There  is  a  slight  difference  in  the  gloss  of  the  head  in  the  males  from 
Tenasserim  and  Sumatra,  the  Utter  having  a  blue-black  gloss,  and 
the  Tenasserim  birds  being  ra(her  greenish  black  on  the  head.  The 
Samatran  birds  have  decidedly  more  pink  on  the  flanks. 


Fam.  VkRiDM. 

Melanochlora  sultanea  (Hodgs.). 

MelanocMora  sultanea,  Hume  &  Davison,  Str.  F.  1878,  p.  378 ; 
Gates,  I.  c.  p.  129 ;  Hume,  Str.  F.  1879,  p.  65. 

"  No.  90.   cJ  ad.     Gunong  Batu  Putch. 

"  Irides  brown ;  bill  dark  erey ;  feet  and  legs  blue-grey.  This 
'Sultan  Tit '  I  have  seen,  as  high  as  4500  feet,  both  on  the  Larut 
Hills  and  also  on  the  main  mountain-chain." 

Fam.  NECTARINIIDiE. 
.^HOPYGA  WRAYl. 

JSthopyga  wrayi,  Sharpe,  P.  Z.  S.  1887*  p.  440. 
"  No.  108.   2  ad.     Gunong  Batu  Putch  (3400  feet). 
"  Irides   black ;  legs  and  feet  brown ;    bill  black,  yellowish  at 
angle." 

Not  distinguishable  from  the  female  of  ^.  aanguinipectus. 

Fam.  DiCAiD^. 

PrIONOCHILUS  16NICAPILLU8,  Eytou. 

Prionockiiue  iffnicapiUus,  Sharpe,  Cat.  B.  Brit.  Mus.  x.  p.  65. 

*'No.  110.   cJ  ad.     Gunong  Batu  Putch  (3400  feet). 

"Irides  brown;  bill  black  above,  yellow  beneath  with  dusky 
tip ;  legs  and  feet  nearly  black." 

A  young  bird,  without  any  of  the  fine  colouring  of  the  adult,  being 
almost  entirely  plive-green. 

Proc.  Zool.  Soc— 1888,  No.  XX.  20 
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Fam.  MOTACILLIDJB. 
LlMONIDROMUS  INDICU8  (Gm.). 

LimonidrowMs  indicui,  Oates,  ^.  e.  p.  164;  Hame,  Str.  F.  1879, 
p.  65. 

'*No.  133.   $  ad.    Larut,  Perak  MoantamB. 
"Irides  light." 

Fam.  EURYLiBMIDA. 
CORYDON  8UMATRANUS  (Raffl.). 

Corydon  sumatranus,  Hame  &  Davison,  ^.  e.  p.  97 ;  Oates,  t,  c. 
p.  430;  Hume,  Str.  F.  1879,  p.  50;  Balvad.  /.  c.  p.  200. 

'*  No.  92.   2  ^-     GunoQg  Batu  Putch  (3400  feet). 

**  Irides  light  brown ;  bill  above  reddish,  on  ridge  lighter,  white  at 
tip,  beneath  pale  flesh-colour ;  bare  skin  round  eye  flesh-red ;  feet 
and  legs  black  ;  soles  of  feet  light  brown. 

^'Male  has  the  bill  black  above,  tinted  with  red.  The  patch 
under  the  neck  is  also  paler  than  in  the  female. 

**  The  bird  I  send  from  the  low  country  (No.  1 16)  diflers  in  several 
respects  from  the  hill  form,  but  possibly  the  differences  are  not 
sufficient  to  separate  the  two  specifically.  Iris  brown ;  bill  fleshy 
red." 

The  differences  in  plumage  noticed  by  Mr.  Wray  consist  principally 
in  the  darker  coloration  of  one  of  the  specimens,  but  it  is  not 
sufficient  to  separate  them. 

Fam.  Caprimuloiojs. 

Lyncornis  temmincki,  Gould. 

Lyncomis  temmincki,  Hume,  Str.  F.  1 879,  p.  48  ;  Saltad.  /.  c, 
p.  195. 

«No.  129.   d  ad.     Batang  Padang  MounUins,  Perak. 
"  Irides  dark  brown." 

Fam.  CYPSELiDiB. 
Macropteryx  comatus  (Temm.). 

Macropteryx  comaitts,  Hume  &  Davison,  Str.  F.  1878,  p.  51; 
Salvad.  t.  c.  p.  196. 

Dendrochelidon  comata,  Hume,  Str.  F.  1879,  p.  47. 

"  No.  1 20.    d  $  .     Batang  Padang  Mountains,  Perak. 

"Irides  dark  brown.  This  bird  sits  on  the  upper  branches  of  a 
tall  tree  and  flies  off,  like  a  Flycatcher,  after  insects,  returning  again 
to  its  perch.     I  have  seen  it  on  the  hills  as  high  as  1000  feet." 

Macropteryx  lomgipemnis  (Rafin.). 
Macroptetys  longipennis,  Hume  &  Davison,  /.  e.  p.  62. 
Vrndrocheiidon  longipennis,  Hume,  Str.  F.  1879,  p.  47. 
"  No.  130.    d  ad.     Larut,  Perak  Mountains. 
*•  Irides  dark  brown.'* 
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Fam.  PiciDiB. 
M1GLYPTK8  TXJKKi  (Less.). 

Meigfypies  iukki.  Gates,  /.  c.  vol.  ii.  p.  61  ;  Hume,  Str.  F.  1879, 
p.  52;  Hargitt,  Ibis,  1884,  p,  193. 
*'No.  123.   d  ad,     BaUng  Padang  Mountains,  Perak. 
"  Irides  brown  ;  bill  black  above,  pale  horny  beneath." 

Lepocbstes  PYfiRHOTis  (Hodgs.). 

Feniiia  pyrrkotU,  Uume  &  Davison,  Str.F.  1878,  p.  142;  Oates, 
t.  c.  p.  39. 

"No.  99.   6  »d.     Gunong. 

"  Irides  warm  light  brown ;  bill  pale  yellow ;  feet  and  legs  dull 
blackish  brown.  Seems  to  be  rare,  as  I  only  saw  this  single 
specimen." 

LePOCESTSS  PORPHYROMELA8  (Boic). 

Lepocestes  porphyromelas,  Balvad.  ^  e.  p.  181. 

Feiulia  patphyromelas,  Hume  &  Davison,  t.  c.  p.  143 ;  Oates, 
/.  c.  p.  40 ;  Sharpe,  P.  Z.  S.  1887,  p.  443. 

Blythipicw  porphyromelas,  Hume,  Str.  F.  1879,  p.  52. 

"  No.  91.    S  ad.     Gunong  Batu  Putch  (3400  feet). 

"Irides  red;  bill  bright  yellow;  feet  and  legs  dark  blackish 
brown." 

Gecinus  puniceus  (Horsf.). 

Gecitnu  punicevs,  Hargitt,  Ibis,  1888,  p.  176. 
Chrysophlegma  puniceus.  Gates,  t.  c,  p.  44. 
Collolophui  puniceus^  Hume,  Str.  F.  1879,  p.  52. 
"No.  113.    $  ad.     Gunong  Batu  Putch  (3400  feet). 
"  Irides  red-brown  ;  bill  black  above,  yellow  beneath." 

MiCROPTERNDS  BRACHYURU8(y.). 

Micropiemus  brachyurus,  Oates,  1. 1,  p.  58 ;  Hume,  Str.  F.  1879f 
p.  52;  Hargitt,  Ibis,  1885,  p.  10. 

'*No.  122.    <^  ad.     Batang  Padang  Mountains,  Perak. 
"Irides  dark  brown  ;  bill  black." 

SaSI/I  ABNORMI8  (T.). 

Sasia  abnormis,  Hume,  Str.  F.  1879,  p.  53  ;  Hargitt,  Ibis,  1881, 
p.  235. 

'*No.  126.    d  ad.     Batang  Padang  Mountains,  Perak. 

"Irides  white,  skin  round  eye  fleshy  red;  bill  aboTe  black, 
beneath  yellow ;  legs  and  feet  flesh-colour ;  claws  pale  yellow." 

CbRYBOPHLEGM A  WRAYI,  Sp.  U. 

"  No.  87.    2  ad.     Gunong  Batu  Putch  (from  3400  to  4000  feet;. 
*'  Irides  red-brown  ;  feet  and  legs  ash-colour ;  bill  black  above, 
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grej  benefttb  and  at  angle.     The  irides  in  one  specimen  were  d 
brown.     No  males  were  collected." 

A  very  interesting  race  of  C.  Jlavinucha  of  Tenasserim,  witl 
large  series  of  which  I  have  compared  it.  I  showed  the  specimei 
my  friend  Mr.  Hargitt,  and  we  examined  it  together,  so  that  I  h 
the  best  possible  confirmation  of  the  distinctness  of  the  species, 
differs  from  C,  flavinucha  in  having  the  feathers  of  the  throat  p 
black,  narrowly  margined,  except  at  the  tip,  with  white,  the  bl 
expanding  about  midway.  The  bill  is  black,  yellowish  at  the  ai 
of  the  lower  mandible ;  the  rufous  bars  on  the  wings  are  about  e( 
in  width  to  the  black  interspaces. 

The  size  is  considerably  less,  and  the  general  coloration  is  dar 
especially  on  the  face,  which  is  deep  olive.  Total  length  10*5  inci 
culmen  i'28,  wing  5*6,  tail  4,  tarsus  0*93. 

The  immature  female  of  C.  Jlavinucha,  which  the  Perak  bird  n 
resembles,  has  the  feathers  of  the  throat  of  an  olive-black,  ed 
with  white,  the  black  contracted  about  midway.  The  adult  of 
same  species  has  the  base  of  the  feathers  entirely  white,  the  a 
only  being  olive-black. 

Fam.  Trogonidjs. 

HarPACTES  ERYTHROCEPHALU8  (Gould). 

Harpactes  erythrocephalus,  Oates,  t,  e.  p.  99. 

Harpactes  hodgsoni,  Gould^  Hume  &  Davison,  t,  c,  p.  6Q, 

"  No.  86.    c5'  2  ad.     Gunong  Batu  Putch  (3400  feet). 

"  Irides  light  red ;  feet  pale  flesh-colour,  with  bluish-white  blo< 
bill  cobalt-blue,  black  on  ridge  and  at  points ;  bare  skin  round 
purple.  The  female  has  the  irides  light  brown,  at  least  in  the  sii 
specimen  I  met  with.  It  keeps  usually  in  the  undergrowth 
lower  trees  of  the  forest,  and  has  the  same  habits  as  Harpa 
kawmbaJ* 

Compared  with  Himalayan  specimens,  and  apparently  q 
identical. 

Harpactes  oreskius  (T.). 
Harpactes  oreskius,  Oates,  t,  c.  p.  100. 
*«  No.  114.    e  2  ad-     Gunong  Batu  Putch  (3400  feet). 
"  Irides  light  brown,  the.  female  pale  grey ;  bill  black,  shai 
into  cobalt-blue  at  angle ;  legs  and  feet  ash." 

Fam.  Capitonidjs. 
Megaubma  versicolor  (Elaffl.). 
MegaUBtna  versicolor,  Hume,  Str.  F.  1879,  p.  63. 
"No.  119.    $  ad.     Batang  Padang  Mountains,  Perak. 
"  Irides  dark  brown,  bill  black. 

"  This  is  a  rare  bird,  which  I  have  only  met  with  on  two  occasi 
both  times  in  heavy  jungle." 
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grey  beneath  and  at  angle.  The  irides  in  one  specimen  were  dark 
brown.     No  males  were  collected." 

A  very  interestmg  race  of  C.  flavinucha  of  Tenasserim,  with  a 
large  series  of  which  I  have  compared  it.  I  showed  the  specimen  to 
my  friend  Mr.  Hargitt,  and  we  examined  it  together,  so  that  I  have 
the  best  possible  confirmation  of  the  distinctness  of  the  species.  It 
differs  from  C,  flavinucha  in  having  the  leathers  of  the  throat  pure 
black,  narrowly  margined,  except  at  the  tip,  with  white,  the  black 
expanding  about  midway.  The  hill  is  black,  yellowish  at  the  angle 
of  the  lower  mandible ;  the  rufous  bars  on  the  wings  are  about  equal 
in  width  to  the  black  interspaces. 

The  size  is  considerably  less,  and  the  general  coloration  is  darker, 
especially  on  the  face,  which  is  deep  olive.  Total  length  10*5  inches, 
culmen  1*28,  wing  5*6,  tail  4,  tarsus  0*93. 

The  immature  female  of  C.  flavinucha,  which  the  Perak  bird  most 
resembles,  has  the  feathers  of  the  throat  of  an  olive-bUck,  edged 
with  white,  the  black  contracted  about  midway.  The  adult  of  the 
same  species  has  the  base  of  the  feathers  entirely  white,  the  apex 
only  being  olive-black. 

Fam.  Trogonidjs. 

HaRPACTES  ERYTHROCEPHALU8  (Gould). 

Harpactes  etythrocephalus,  Oates,  U  e.  p.  99. 

HarpactcM  hodgsoni,  Gould^  Hume  &  Davison,  t.  c.  p.  66. 

"  No.  86.    c5'  $  ad.     Gunong  Batu  Putch  (3400  feet). 

"  Irides  light  red ;  feet  pale  flesh-colour,  with  bluish-white  bloom  ; 
bill  cobalt-blue,  black  on  ridge  and  at  points ;  bare  skin  round  eye 
purple.  The  female  has  the  irides  light  brown,  at  least  in  the  single 
specimen  I  met  with.  It  keeps  usually  in  the  undergrowth  and 
lower  trees  of  the  forest,  and  has  the  same  habits  as  Harpaciei 
kasumba,'* 

Compared  with  Himalayan  specimens,  and  apparently  quite 
identical. 

Harpactes  oreskius  (T.). 
Harpactei  oreskius,  Oates,  t.  e.  p.  100. 
"No.  114.    d  $  ad.     Gunong  Batu  Putch  (3400  feet). 
"  Irides  light  brown,  the.  female  pale  grey ;  bill  black,  shading 
into  cobalt^blue  at  angle ;  legs  and  feet  ash." 

Fam.  CAPiTONiDiB. 
Megalama  ybrsicolor  (Raffl.). 
MegaUBma  versicolor,  Hume,  Str.  F.  1879,  p.  53. 
"No.  119.    $  ad.     Batang  Padang  Mountains,  Perak. 
"  Irides  dark  brown,  bill  black. 

**  This  is  a  rare  bird,  which  I  have  only  met  with  on  two  occasions, 
both  times  in  heavy  jungle." 


S.  H-^S.?'..TJ', 


Brnraii  A  Hjphl«V  Hel  -t  l.tV, 


NFW    (,'PHrJROIDcA 


Mir.lerri  ^ce>     :Tr 
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Calorhamphus  hayii  (Gray). 

Calorhamphus  hayii,  Gates,  t.  c.  p.  138;  Hume,  Str.  F.  1879, 
p.  53. 
"  No.  106.   d  ad.     Gunong  Batu  Patch  (3400  feet). 
**  Irides  red-brown ;  legs  and  feet  orange.'* 


2.  Descriptions  of  Four  new  Species  of  Ophiurids. 
By  Prof.  F.  Jbfprey  Bell,  M.A.,  Sec.  R.M.S. 

[Beoeived  April  26,  1888.] 

(Plate  XVI.) 

The  descriptions  of  the  Ophiurids  that  follow  will,  I  think,  be  of 
interest  to  workers  at  the  systematic  zoology  of  the  group — one 
to  which,  without  doubt,  we  have  still  to  add  many  interesting  and 
important  forms. 

1.  Pectinura  ramsayi,  sp.  noT.     (Plate  XVI.  figs.  1,  2.) 

Beneath  the  superficial  granulation  of  the  disk  are  fine  scutes  ; 
there  are  pores  between  the  first  and  second  arm-joints  only ;  the 
radial  shields  are  naked ;  there  are  eight  arm-spines  and  two  ten- 
tacle-scales. 

This  is  so  obriously  a  distinct  species  that  I  haye  no  hesitation  in 
describing  it  from  a  single  example. 

The  disk  is  not  puffed  or  swollen,  and  has  a  diameter  about  one 
sixth  the  length  of  the  arms  ;  these  taper  gradually,  and  the  joints 
are  laterally  compressed.  There  are  seven  mouth-pa  pi  lloe,  of  which 
the  penultimate  is  quite  twice  as  large  as  any  of  the  rest ;  the  mouth- 
shield  is  in  the  form  of  an  irregular  pentagon,  the  two  outer  being 
shorter  than  the  two  inner  or  adoral  sides ;  the  accessory  mouth- 
shield  is  semicircular.  The  upper  arm-plates  are  quite  twice  as  long 
as  broad,  and  have  fairly  straight  sides ;  the  side- plates  generally 
carry  eight  subequal  arm-spines  ;  the  first  lower  arm-plate  is  lenti- 
cular; the  rest  are  wider  than  long,  widely  separated  from  one 
another  on  either  side  owing  to  the  encroachment  of  the  side-plate ; 
the  adoral  and  aboral  edges  are  straight.  The  radial  shields  are 
small,  irregularly  oval,  the  proximal  pole  being  narrower  than  the 
distal ;  the  granulation  on  the  lower  is  rather  coarser  than  that  on 
the  upper  surface  of  the  disk. 

The  general  colour  of  the  specimen  is  greenish  above,  but  the 
radial  shields  are  pink,  and  there  are,  at  intervals,  patches  of  pink 
on  the  arms,  about  every  fifth  dorsal  plate  being  pink  ;  below,  the 
creature  is  lighter  in  colour,  with  darker  bands  on  the  arms. 

Diam.  of  disk  17  mm.  ;  length  of  arm  68  (ca.)  mm. 

Hab.  Port  Jackson  ;  in  coll.  B.M. 

The  only  other  known  species  in  which  there  is  a  fine  scutellation 
with  pores  between  first  and  second  arm-joints  only  is  P.  macuiata. 
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where  tbe  arms  are  proportionately  longer,  the  disk  swollen,  and  the 
accessory  mouth-shield  double  or  triple,  and  the  colour  is  very  differ- 
ent ;  but  it  may  be  of  some  significance  to  observe  that  that  spedei 
is  from  the  not  distant  shores  of  New  Zealand. 

2.  Pectinura  capsn8I8»  sp.  noT.    (Plate  XYI.  figs.  3,  4.) 

Beneath  the  superficial  granulation  of  the  disk  are  well-marked, 
somewhat  swollen  plates ;  there  are  no  pores  between  the  arm-joints ; 
the  radial  shields  are  naked ;  there  are  ordinarily  five  short  arm-spines 
and  two  tentacle-scales. 

There  are  two  representatives  of  this  well-marked  species,  bat, 
unfortunately,  none  of  the  arms  are  complete. 

The  disk  does  not  appear  to  be  puffed  or  swollen,  and  its  diameter 
is  probably  about  one  fifth  the  length  of  the  arms  ;  there  is  a  slight 
ridge  to  the  arms.  There  are  seven  or  eight  mouth-papillse ;  the  outer- 
most is  very  small,  the  penultimate  very  large ;  the  mouth-shields 
are  triangularly  cordiform,  the  sides  faintlv  notched,  the  accessory 
mouth-shields  small  and  sometimes  divided. 

The  upper  arm-plates  are  encroached  upon  by  the  side-plates  in 
such  a  way  that  their  lateral  margins  are  acutely  aneulated,  and  the 
plates  are  wider  in  their  middle  than  alone  either  the  proximal  or 
distal  edge ;  the  side  arm-plates  are  a  little  swollen  ana  projecting, 
and  ordinarily  carry  five  short  spines  ;  the  under  arm-plates  hate 
the  distal  edge,  which  is  concave  adorally,  nearly  twice  as  long  as  the 
proximal;  the  sides  are  excavated  by  the  two  tentacle-scaks,  the 
inner  of  which  is  obscured  by  lying  behind  the  lowest  spine. 

The  naked  radial  shields  are  rather  small,  irregularly  pyriform. 
There  is  very  little  diflerence  between  the  rather  coarse  granulation 
of  the  upper  and  lower  surfaces  of  the  disk. 

The  aried  specimens  are  yellowish  in  colour ;  darker  bands  ex- 
tending over  four  or  five  joints  of  the  arm  are  separated  from  one 
another  by  about  five  more  lightly  coloured  joints. 

Diam.  of  disk  10  mm. 

Hob.  Cape  of  Good  Hope  ;  in  coll.  B.M. 

According  to  the  arrangement  of  Mr.  Lyman  {*  Challenger  Beport,' 
p.  14X  this  new  species  stands  between  Pectinura  in/emalU,  in  whidi 
there  are  nine,  and  P,  heroe,  in  which  there  are  three  arm-spines. 

3.  Ophiopeza  A88IMILI8,  sp.  uov.    (Plate  XYI.  fig.  5.) 

A  species  very  closely  allied  to,  but  apparently  dbtinct  from,  0.  coa- 
Jungens,  Bell ;  thus  the  arms  are  not  carinated,  are  more,  not  less, 
than  four  times  the  diameter  of  the  disk,  the  granulation  of  the  disk 
is  coarser,  the  radial  arm-shields  are  less  prominent,  the  mouth-«hield 
is  of  a  somewhat  different  contour,  and  the  arm-spines  are  snbequal. 

I  must  confess  that  had  this  specimen  come  from  Torres  Straits 
instead  of  Port  Jackson,  I  should  have  greater  hesitation  in  regsrding 
it  as  representative  of  a  distinct  species — great  as  the  hesitation  has 
been.  But  the  differences  between  the  fauna  of  Port  Jackson  and 
Torres  Straits  are,  as  we  are  now  beginning  to  recognise  generslly,  so 
considerable  that  the  difference  in  habitat  together  with  the  number  of 
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diitiiicttYe  ebaraeteriiticfl — minute  thongh  some  of  them  inay  appear 
to  be — seem  to  justifj  the  formation  of  a  new  species  for  this  form. 

The  description  is  drawn  up  from  a  single  dried  specimen. 

Disk  distiuctly,  bat  not  sharply,  pentagonal ;  arms  about  four  and 
a  half  times  its  diameter  ;  they  are  not  carinated  at  their  base,  nor, 
on  the  other  band,  markedly  flattened ;  they  taper  gradually. 
Granulation  of  disk  rather  coarse,  about  nine  granules  to  a  millimetre ; 
the  radial  shields  not  marked  by  special  depressions.  Mouth-shields 
not  divided,  irregularly  lenticular,  the  more  convex  edge  being  adoral ; 
side  mouth-shields  quite  small ;  the  granulation  between  the  mouth- 
shield  and  the  edge  of  the  jaw  is  very  coarse.  Moutb-papiUse  seven, 
the  penultimate  quite  twice  the  size  of  its  neighbours. 

The  upper  arm-plates  have  pretty  straight  edges,  and  are  about 
twice  and  a  half  as  long  as  broad ;  the  under  arm-plates  are  not 
quite  so  much  encroached  upon  by  the  side-plates  as  in  O,  conjun' 
gens,  and  are  rather  more  regularly  hexagonal;  an  aboral  notch 
frequently  found  in  the  allied  species  is  not  to  be  seen  in  the  one 
now  under  description.  The  side  arm-plates  carry  ten  subequal 
spines',  none  of  which  are  as  long  as  the  plate  that  bears  them  ;  there 
are  two  tentacular  scales  near  the  base  of  the  arm  and  one  further 
out ;  there  are  two  pores  between  the  first  and  second  arm-plates. 

It  would  be  unsafe  to  form  a  judgment  as  to  the  colour  of  this 
species  either  when  alive  or  as  preserved  in  alcohol ;  but  it  is  pro- 
biably  paler  than  0.  conjungetu,  and  not  so  much  mottled ;  there 
are  signs  of  sets  of  three  joints  at  a  distance  of  from  seven  to  ten 
joints  from  one  another  being  darker  than  the  rest ;  this  would  give 
a  banded  appearance  to  the  arms ;  the  mouth-shields  are  probably 
darker  than  the  rest  of  the  oral  surface. 

Diam.  of  disk  100  (ca.)  mm  ;  length  of  arms  24  mm. 

Hab.  Port  Jackson  ;  in  coll.  B.M. 

4.  Ophioglypha  amphitrites,  sp.  nov.     (Plate  XVI.  fig.  6.) 

This  species  appears  to  belong  to  Mr.  Lyman's  first  division  of 
the  genus,  or  those  in  which  the  disk  is  flat  and  is  **  covered  with 
imbricated  scales.  Under  arm-plates  small,  widely  separated  ;  much 
wider  than  long  beyond  the  second  plate,  and  thereafter  constantly 
diminishing  in  size.  Arm-comb  of  more  or  less  needle-like  papillae. 
Arm  slightly  flattened,  with  spines  about  as  lonK  as  a  joint.  Ten-^ 
tacle-scales  few,  beyond  the  second  pair  of  pores.  But  it  does  not 
appear  to  be  referable  to  any  form  yet  described. 

Arms  three  to  four  times  the  diameter  of  the  disk.  Mouth-papillse 
five  at  the  outer  mouth-angle,  sepsrated  by  a  bare  space  from  the  five 
(two  on  each  side,  and  one  larger  central  one)  which  lie  iust  below  the 
teeth,  and  have  almost  the  appearance  of  teeth-papillse.  Mouth- 
shield  longer  than  broad,  a  little  constricted  in  the  middle,  distal 
edge  rounded,  proximal  forming  an  acute  angle  ;  side  mouth-shields 
long  and  narrow,  meeting  within. 

l^t  under  arm-plate  broader  distally  than  proximally,  the  second 

^  0.  oo^jungem  msy  bear  nine  or  ten  armHipines  near  the  base  of  the  arms. 
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and  succeeding  shorter,  triangular  in  sbape,  witb  the  apex  proximal. 
All  the  side  arm-plates  meet  their  fellows  below,  the  line  of  suture 
deep ;  aboTe  the  insertion  of  the  spines  they  appear  to  form  a  scale 
on  the  side  of  the  arm.  Upper  arm-plates  broader  than  long,  yery 
regularly  oblong,  though  the  proximal  edge  is  encroached  upon  by 
the  scale-like  portions  of  the  side  arm-plates ;  a  good  deal  arched 
near  the  disk. 

Disk  bulging  a  little  between  the  arms,  flat,  covered  with  plates  of 
various  sizes,  among  which  the  &Te  primary  and  the  central  are  very 
distinct ;  a  not  very  regular  row  of  plates  extends  along  the  middle 
of  each  interbrachial  space  as  far  as  the  edge  of  the  disk.  Just 
below  this  there  is  one  very  large  plate.  Radial  shields  rather  long, 
broader  without  than  within,  where  they  are  pointed ;  separated 
from  one  another.  The  scales  on  the  actinal  surface  diminish  in 
size  and  increase  in  numbers  from  without  inwards.  Papilloe  along 
edge  of  genital  scale  small,  numerous,  closely  set ;  about  twelve  may 
be  seen  from  above,  of  which  the  uppermost  are  smaller  than  those  just 
beyond  them.  Arm-spines  three  or  four,  of  which  the  uppermost  is 
longest,  and  longer  than  an  arm-joint.  Three  tentacle-scales  as  far 
as  the  sixth  or  seventh  arm-joint ;  a  rudimentary  third  may  persist 
for  some  further  distance  ;  after  a  time  the  second  scale  disappears 
and  only  one  persists. 

Hab.  Ecuador ;  from  the  Haslar  coll.  (J.  O.  Groodridge,  Surgeon 
R.N.).  Coloration  creamy  yellow,  in  alcohol,  after  perhaps  thirty 
years*  preservation. 

Measurements. — Diam.  of  disk  19;  16  mm.  Length  of  arms  74 ; 
54.  Breadth  of  arms  at  base  5  ;  3*5.  Length  of  radial  shields  4 ; 
3-3. 

EXPLANATION  OP  PLATE  XVL 

Pig.  1.  PecHnura  ramsayi,  from  above,  to  show  the  general  form  of  the  body. 

2.  Moatli-an|;le  of  P.  ramsayi,  X  2. 

3.  P.  cavermSf  from  above,  X  2. 

4.  Mouth-angle  of  P.  capensiSf  x  4. 

5.  Mouth-angle  of  Ophicpeea  asamiUtf  X  2. 

6.  Mouth-angle  of  C^hioglypka  amphUrites,  X  4. 


3.  On  certain  Points  in  the  Visceral  Anatony  of  Bakeniceps 
rex,  bearing  upon  its  Affinities.  By  Frank  E.  Beddard, 
M.A.,  Prosector  to  the  Society,  Lecturer  on  Biology  at 
Guy^s  Hospital. 

[Received  May  9. 1888.] 

I  have  been  able  lately,  through  the  kindness  of  Mr.  Chsrles 
Stewart,  to  examine  the  viscera  of  a  specimen  of  Balaniceps  rat 
preserved  in  the  stores  of  the  College  of  Surgeons.  The  specimen 
was  purchased  from  this  Society  some  25  years  ago ;  it  was  one  of 
those  brought  back  by  Mr.  Petherick  in  1 860. 

So  far  as  I  am  aware  there  has  been  no  description  of  the  viscera  of 
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Balttniceps  rex  ;  the  osteology,  however,  and  some  of  the  more  impor- 
tant external  characters  (t.  e.  the  presence  of  powder-down  patches) 
have  been  described  by  Prof.  Parker '  and  by  Mr.  A.  D.  Bartlett  * 
in  the  publications  of  this  Society.  The  memoirs  of  these  two  natur- 
alists and  their  views  as  to  the  affinities  of  Balaniceps  will  be  further 
referred  to  in  the  course  of  the  present  notes. 

With  regard  to  the  viscera,  I  am  not  able  to  give  anything  like  a 
complete  account ;  only  the  alimentary  tract  with  the  kidneys  and 
the  trachea  and  bronchi  were  preserved  in  the  College  of  Surgeons  ; 
an  attempt  had  been  made  to  inject  the  intestinal  arterial  system, 
but  the  injection  had  not  been  successful. 

Alimentary  Tract. 

The  tongue  is  short  and  broad,  forming  an  approximately  exact 
equilateral  triangle  ;  the  smallness  of  the  tongue  has  been  already 
noticed  by  Prof.  Parker'.  The  tongue  of  Balaniceps,  in  fact,  agrees 
with  that  of  Scopus  umhretta  \ 

In  the  liver  the  right  lobe  is  very  much  larger  than  the  left ;  and, 
as  in  all  Herodiones,  there  is  a  gall-bladder  present.  With  regard 
to  the  proportions  of  the  lobes  of  the  liver  there  is  not  much  to  say 
concerning  the  affinities  of  the  bird.  On  the  whole  the  Storks  are 
characterized  by  having  an  equilobed  liver ;  the  Herons  (including 
Scopus)  are  on  the  whole  to  be  distinguished  from  the  Storks  by  the 
fact  that  the  right  lobe  of  the  liver  is  larger  than  the  left.  There 
are,  however,  numerous  exceptions  which  prevent  our  defining  the 
Ardeidae  as  Herodione  in  which  the  right  lobe  of  the  liver  is  larger 
than  the  left  lobe.  It  is  to  be  noted  that  these  exceptions  appear  to 
be  entirely  among  the  Herons.  In  the  Storks  the  lobes  of  the  liver 
are  invariably  subequal,  while  among  the  Herons  they  are  rarely  so. 

There  is  therefore,  in  my  opinion,  some  reason  to  regard  the 
structure  of  the  liver  inlBalaniceps  as  indicating  its  Ardeine  affinities, 
and  there  is  no  reason  against  uniting  it  particularly  with  Scopus. 

In  the  intestines  I  could  not  discover  any  traces  of  caeca  at  all ;  I 
believe  that  the  single  caecum  which  characterizes  the  Ardeidae  (there 
are  two  in  the  Ciconiae)  may  be  extremely  minute,  and  might 
therefore  easily  escape  recognition  in  the  spirit-preserved  alimentary 
tract*. 

Syrinx. 

The  most  characteristic  organ  of  Balceniceps  from  the  point  of 
view  of  the  affinities  of  the  bird  is  unquestionably  the  syrinx.     This 

1  See  P.  Z.  S.  1860,  p.  243 ;''  On  the  Oeteology  of  BaUeniceps  rex,"  Trans. 
ZooL  Soc.  vol.  iv.  p.  269. 

*  "On  the  Affinitiefl  of  Balaniceps'*  P.Z.S.  1861,  p.  131  (reprinted  in 
Nitzidi't  *  Pterylograpbie,*  Bay  Soc.  edition,  p.  155). 

■  Abstract  of  Notes  on  the  Osteology  of  Balaniceps  rex.  P.  Z.  S.  1860,  p.  330 
(note  ii). 

*  Beddard,  "  A  Contribution  to  the  Anatomy  of  Scopus  umhretta,**  P.  Z.  S. 
1884,  D.  543. 

'  Mr.  W.  A  Forbes  (Collected  Papers,  p.  333  note)  has  noted  a  single  csBCum 
in  a  specimen  mounted  in  the  Museum  ofthe  .Boyal  College  of  Surgeons. 
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Fig.  I. 


Syrinx  of  Balaniceps  rex.    Front  view.    6,  free  margin  of  bronchideeraus. 

Fig.  2. 


Syrinx  of  BaUenicqa  rex,    Foeterior  surface.    6,  u  in  fig.  1. 
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or|can  is  represented  in  the  accorapaaying  drawings  (woodcats,  figs.  \, 
2,  3,  4),  which  illustrate  its  different  aspects. 

Fig.  3. 


Syrinx  of  Balanicepa  ret.    Lateral  view,    m,  ligamentous  rudiment  of  intrinsic 
Byringeal  muscle. 

Fig.  4. 


Syrinx  of  BaUsniceps  rex.    The  two  bronchi  are  bent  upwards  backwards  to 
display  the  peasulus  and  membrana  tympaniformia.     6,  as  in  fig.  1. 

Before  studying  the  syrinx  itself  it  is  interesting  to  note  that  the 
membrane  termed  hy  Garrod  the  hronchidesmus,  which  hinds  together 
the  two  bronchi,  is  incomplete  above,  as  shown  in  figs.  1,  2,  4.     This 
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obaracter  recalls  the  Ardeine  syrinx' ;  in  the  Storks  the  bronchidesmus 
appears  to  be  invariably  complete — that  is  to  say,  it  extends  right  np 
to  the  point  of  bifurcation  of  the  bronchi.  The  synnx  itself  is  almost 
completely  Ardeine ;  the  rings  are  entirely  cartilaginous ;  there 
appear  to  he  no  traces  of  ossification  anywhere ;  there  is  a  well- 
marked  pessulus  (fig.  4) ;  the  bronchial  rings  are  only  semirings,  and 
there  is  therefore  a  well-deyeloped  membrana  tympaniformU  externa ; 
the  free  extremities  of  each  of  the  bronchial  semirings  begin  to  ap- 
proach each  other  some  little  way  before  the  entrance  of  the  bronchi 
into  the  lungs,  but  they  do  not  become  whole  rings.  In  all  the  cha- 
racters mentioned  the  syrinx  of  BalcenicepB  is  distinctively  Ardeine, 
and  as  clearly  unlike  any  Stork.  The  bnly  true  Stork  which  is  at  all 
markedly  abnormal  in  the  structure  of  the  syrinx  is  Abdimia^;  in 
this  genus,  and  to  a  much  less  extent  in  Xenorhynchits,  the  first 
bronchial  rings  are  semirings,  and  there  is  therefore  a  membrana 
tympaniformU ;  but  in  these  two  genera  the  lowermost  rings  of  the 
trachea  are  modified  in  the  typically  Ciconiine  fashion '. 

The  only  point,  in  fact,  in  which  the  syrinx  of  Baheniceps  rex  is 
not  thoroughly  Ardeine  is  in  the  absence  of  a  pair  of  intrinsic  muscles ; 
80  far  as  I  am  aware,  all  the  Ardeidse,  and  also  Scopus,  are  charac- 
terized by  the  presence  of  a  single  pair  of  muscles. 

A  careful  examination  of  the  syrinx  of  Baheniceps,  however,  does, 
in  my  opinion,  show  traces  of  a  syringeal  muscle.  On  each  side  of 
the  syrinx,  and  rather  nearer  to  its  posterior  than  to  its  anterior 
border,  is  a  delicate  ligament  (which  is  shown  rather  exaggerated 
in  the  drawing,  fig.  3,  p.  287),  running  from  the  first  bronchial 
semiring  to  one  of  the  last  tracheal  rings.  The  occasional  degene- 
ration of  muscles  into  tendons  leads  me  to  think  that  this  fibrous 
band  is  really  a  degraded  rudiment  of  the  syringeal  muscles. 

The  facts  recorded  in  the  present  paper  are  conclusively  in  favour 
of  regarding  Balaniceps  as  a  Heron  and  not  a  Stork.  It  now 
remains  to  be  seen  how  far  they  are  in  accord  with  other  observa- 
tions upon  the  structure  of  this  remarkable  bird.  The  important 
discovery  by  Mr.  Bartlett  *'  of  powder-down  patches  on  Balceniceps 
is  evidently  in  favour  of  the  Ardeine  as  opposed  to  the  Ciconiine  affini- 
ties of  the  bird.  The  value  of  the  evidence  must  of  course  be  dis- 
counted by  the  very  irregular  distribution  of  powder-down  patches 
among  birds ;  but  in  the  present  case  the  evidence  is  of  more  weight, 
because  it  is  associated  with  other  characters,  all  of  which  point  the 
same  way. 

A  very  detailed  study  of  the  osteology  of  the  Balaniceps  has  led 
Prof.  Parker  to  the  opinion  that  **  its  nearest  relations  are  the  South- 
American  Boatbill  {Cancroma  cochlearia)  and  the  little  South- 
African  Umbre  (Scopus  umbretta).'^ 

'  I  have  figured  the  bronchideflmus  in  the  syrinx  of  Scopus  (P.  Z.  S.  1884, 
p.  644) ;  in  Balaniceps  the  anterior  (free)  margin  is  further  away  Irom  tbe  bifur- 
cation of  the  bronchi  than  in  Scopus, 

2  See  F.  B.  Beddard,  "  On  the  Trachea  in  certain  Storks,"  P.  Z.  S.  1886,  p.  iJ21. 

*  Weldon,  "  On  some  points  in  the  Anatomy  of  Phctnicopients  and  iU  allies." 
P.  Z.  S.  1883,  p.  639. 

*  Loc,  cit. 
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In  a  postscript  added  to  bis  paper  Prof.  Parker  again  dwells  upon 
the  Ardeine  affinities  of  BaUtniceps,  quoting  the  discovery  of  powaer- 
down  patches  by  Mr.  Bartlett. 

Prof.  Reinhardt  \  while  admitting  that  Bal^enicepa  comes  nearer 
to  Cttneroma  than  to  the  Pelicans  (to  which  group  it  was  referred  by 
Mr.  Gould),  is  disposed  to  think  that  the  resemblauces  in  the  beak 
to  the  former  bird  are  merely  superficial,  and  that  as  the  middle 
claw  is  not  pectinated  BaUeniceps  cannot  be  referred  to  the  Herons. 
Prof.  Reinhardt  would  associate  Bakenicepa  particularly  with 
Scopus. 

After  reviewing  the  general  structural  characters  of  the  birds  in 
question,  I  cannot  agree  with  Prof.  Reinhardt*s  conclusion  any  more 
than  could  Mr.  Bartlett. 

BaUnieept  agrees  with  Scopus  in  many  osteological  characters, 
through  apparently  not  more  closely  than  it  agrees  with  Qancroma 
&c.  The  syrinx  also  is  somewhat  like  that  of  Scopus,  but  differs  in 
certain  particulars,  such  as  the  absence  of  the  syringeal  muscles. 
The  syrinx  of  Balieniceps,  however,  agrees  equally  with  other 
Ardeidas  in  all  these  particulars. 

BaUeniceps  differs  from  Scopus  in  having  powder-down  patches, 
and  only  one  caecum  to  the  intestine. 

The  differences  seem  to  me  to  be  more  striking  than  the  resem- 
blances. I  should  regard  Balaniceps,  in  fact,  as  a  rather  aberrant 
Heron,  having  no  near  affinities  to  the  Storks  nor  to  Scopus,  The 
following  diagram  expresses  the  conclusion  with  respect  to  the 
mutual  affinities  of  the  Herodiones  to  which  our  present  knowledge 
of  the  structure  of  the  group  appears  to  me  to  point : — 

Fig.  4. 


Abdimia, 


Baltsnioeps.    Ardeida. 


Ciconia, 


Diagram  of  the  HerodioDes. 

Scopusy  which  combines  in  so  many  ways  the  structural  charac- 
teristics of  Herons  and  Storks,  probably  comes  near  to  the  ancestral 
form  of  both  groups. 

»  •*  On  the  AfBnitiee  of  Balofniceps;*  P.  Z.  S.  1860,  p.  377. 
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The  CicoDiine  stem  f^ye  off  Abdimia  before  the  Ciconiine  chainc- 
ters  were  fullj  acquired.  Balanicept  appears  to  me  to  be  a  further 
specialization  of  the  Ardeidse,  and  not  to  stand  nearer  to  the  form 
which  gave  rise  to  the  Ardeidse.  I  beliere  this  because  Bala- 
niceps  is  decidedly  a  Heron  in  respect  of  its  alimentary  tract,  powder- 
down  patches,  and  syrinx ;  the  loss  of  the  syringeal  muscles  is  a 
further  specialization,  and  evidently  a  recent  one  (from  the  fact  of 
their  degenerate  equivalent  being  present).  The  form  of  the  syrinx 
in  the  Herodiones  was  originally  that  which  is  now  seen  in  Scopus 
and  the  Ardeidse  ;  that  this  is  so,  seems  to  be  shown  by  the  fact  that 
the  Ardeine  form  of  syrinx  is  found  in  so  many  other  groups  of  birds, 
while  the  Ciconiine  form  is  peculiar  to  the  Ciconise.  In  Abdiwda 
(and  to  a  less  extent  in  Xenorhynckus)  the  syrinx  has  not  quite 
acquired  the  typical  Ciconiine  form — the  membrana  iympaniformU 
is,  to  a  considerable  extent,  left ;  that  is  to  say,  the  bronchial  semi- 
rings have  not  yet  united  to  obliterate  the  membrana  iympamiformu^ 
as  is  the  case  with  the  typical  Storks.  For  this  reason  I  regard 
Abdimia  as  having  branched  off  from  the  main  stem  a  little  before 
the  development  of  the  typical  Storks. 


4.  Description  of  a  Gigantic  new  Species  of  AspergiUum 
from  Japan.     By  G.  B.  Sowerby,  F.Z.S.,  F.L.S. 

[Beoeived  May  3, 188a] 
ASPERGILLTJM  GIGANTKUM,  U.Sp. 

Asp.  testa  valvis  magniSy  subirapezoideis,  coneentrice  rugosis 
irregulariter  striatis  ;  antice  paulum  attenuatis,  rotunda tis ; 
postice  latioribus  oblique  truncatis.  Vagina  maanma^  elongata^ 
solidiuscula,  subrecta,  calculos  et.  arenulas  agglutinante  ;  limbo 
eonspicue  irregulariter  6-7'/ariam  foliato  ;  disco  irregulariter 
eonvexo,  calculos  et  conchas  ogglutinante,  tubulis  numeroms 
parviusculis  rotundatis  armato. 
Hab.  Japonia. 

A  species  of  extraordinary  magnitude,  the  specimen  being  over 
13  inches  (32^  centim.)  in  length  and  about  l|  inches  (4  centim.) 
in  diameter,  in  the  widest  part.  The  sheath  is  of  the  form  of 
A.  vagini/erum ;  but  the  valves  are  much  larger  in  proportion  and  of 
quite  a  different  form,  which,  apart  from  the  unusual  dimensions, 
would  be  sufficient  to  constitute  it  a  distinct  species.  The  valves  are 
25  millim.  long  and  15  broad. 

A  second  specimen  (somewhat  smaller,  but  in  better  condition)  of 
this  species  is  in  the  Museum  of  the  Zoological  Society  ("  Nature 
Artis  Magistra  ")  of  Amsterdam,  placed  there  by  Mr.  Oltmans,  the 
late  Curator,  with  the  name  of  AspergiUum  Japonicum,  confirming 
the  locality.  So  far  as  is  at  present  known,  AspergiUum  vaginiferum 
inhabits  exclusively  the  Red  Sea. 
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Prof.  Flower,  C.B.,  LL.D.,  F.K.S.,  President,  in  the  Chair. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  May  were  144  in  numher.  Of  these  55  were  acquired  by 
presentation,  37  by  purchase,  2  by  exchange,  30  on  deposit,  and  20 
by  birth.  The  total  number  of  departures  during  the  same  period, 
by  death  and  removals,  was  113. 

Mr.  H.  £.  Dresser  exhibited  an  example  of  a  new  species  of 
Shrike  from  the  Transcaspian  district,  and  made  the  following 
remarks : — 

**  Dr.  Gustaf  Eadde  has  lately  sent  to  me  for  examination  and 
comparison  a  small  but  interesting  collection  of  birds  made  by 
him  during  his  late  trip  in  the  Transcaspian  district ;  and  amongst 
other  rarities  I  find  a  Shrike  which  is  certainly  new,  and  which  I 
propose  to  name  Lanius  raddei,  after  its  discoverer.  It  belongs  to 
the  group  of  small  Shrikes  which  have  been  separated  by  Bonaparte 
under  the  generic  title  of  Otomela,  but  difi^ers  from  all  of  them  in 
approaching  Lanius  exeuhitor  and  its  allies  in  general  tone  of  colour. 
General  colour  above  bluish  grey,  much  lighter  and  clearer  on  the 
crown  and  forehead,  the  lower  portion  of  the  mantle  washed  with 
pale  brownish  buff ;  wings  dull  blackish,  the  secondaries  narrowly 
margined  with  dull  white  ;  alar  patch  very  small ;  central  tail-feathers 
black,  the  outermost  rectrix  on  each  side' white,  but  with  a  black  line 
along  the  shafl  which  broadens  considerably  towards  the  tip,  the  next 
two  with  much  more  black  towards  the  tip  ;  a  narrow  line  over  the 
forehead  and  a  broad  streak  extending  through  the  eye  and  over  the 
ear-coverts  deep  black,  bordered  above  with  white ;  chin,  throat,  and 
entire  underparts,  with  the  under  wing-coverts,  pure  white  ;  bill  and 
feet  black.  Total  length  about  6' 75  inches,  culmen  0*6,  wing  3*55, 
tail  3-2,  tarsus  0*9. 

"  Although  differing  so  much  in  coloration  from  Lanius  vittatus^ 
for  it  lacks  the  broad  black  frontal  band,  the  maroon  on  the  mantle, 
and  the  rufous  flanks,  yet  in  many  respects  L.  raddei  approaches 
nearest  to  that  species,  of  which  it  may  be  called  a  pale  grey  form. 
The  specimen  in  question  was  obtained  at  Kulkulais,  on  the  24th 
August,  1886  (old  style),  and  is  a  male,  and  apparently  an  old  one.'* 

Mr.  Sclater,  on  the  part  of  Mr.  F.  M.  Campbell,  F.Z.S.,  exhi- 
bited a  pair  of  Pallas's  Sand-Grouse  {Syrrhaptes  paradoxus),  shot 
at  Gepps  Farm,  between  Hoddesden  and  Hertford,  at  6  p.m.  on  May 
20th,  1888,  and  made  remarks  on  the  numerous  recent  occurrences 
of  this  species  in  M^estern  Europe.  Mr.  Sclater  also  stated  that  a 
liyiog  specimen  of  this  bird  had  Just  been  received  by  the  Society, 
presented  by  H.  Hewat  Crane,  Esq.,  of  West  Foulden,  Berwick-on- 
Tweed,  having  been  captured  at  that  place  on  May  28th. 

The  Secretary  exhibited,  on  behalf  of  Prof.  R.  Collett,  CM.Z.S., 
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a  nest,  eggs,  and  two  young  ones  in  down  of  the  Ivory  Gull  {Larw 
eburnea),  belonging  to  the  Tromso  Museum.  These  specimens  had 
been  obtained  in  August,  1887*  by  Capt.  J.  Harrison,  on  a  small 
island  lying  about  sixteen  miles  to  the  east  of  Cape  Smith,  in  Spits- 
bergen.   

The  following  papers  were  read  : — 

1.  On  Lepidoptera  collected  by  Major  Yerbury  in  Western 
India  in  1886  and  1887.     By  W.  Warren,  M.A.,  F.E.S. 

[Beoeiyed  May  8»  1888.] 

The  insects  which  form  the  subject-matter  of  this  paper  were 
collected  by  Major  Yerbury  in  the  summer  of  1886  and  the  follow- 
ing spring,  through  pretty  nearly  the  same  range  of  localities  as  those 
preyiously  forwarded  by  him,  and  treated  of  by  Mr.  A.  G.  Butler 
m  the  *  Proceedings '  of  this  Society  for  1886,  pp.  355-395.  For 
the  account  of  these  localities  it  will  be  sufficient  to  refer  to  that 

?aper.  Both  collections  are  in  the  possession  of  the  British  Museum. 
*he  present  one  contains  544  specimens,  distributed  among  206 
species  (not  reckoning  about  12  which  from  their  condition  are 
beyond  positive  identification  or  description).  Of  these  about  50, 
so  far  as  I  have  been  able  to  ascertain,  are  either  new  or  undescribed, 
while  3  require  to  be  placed  in  genera  by  themselves.  Several,  as 
was  to  be  expected,  are  the  same  as  those  of  the  previous  consignment. 

I  must  not  forget  to  record  my  indebtedness  to  Mr.  A.  6.  Butler 
and  Mr.  Vi,  F.  Kirby  for  useful  suggestions  and  kind  assistance 
rendered  in  various  ways. 

By  way  of  preface,  in  some  sort,  to  the  reading  of  the  accompany- 
ing paper,  I  wish  to  draw  attention  to  one  or  two  points  in  which  I 
have  felt  myself  honestly  compelled  to  difi^er  from  authorities  of  far 
greater  experience,  tn  general,  than  I  can  lay  claim  to,  and  thereby 
to  acquit  myself  of  any  intention  to  depreciate  their  labours. 

There  would  seem  to  have  arisen  a  tendency  to  exaggerate  slight 
external  modifications,  due  to  varying  conditions  of  place  and  deyelop- 
ment,  into  specific  differences,  and  that,  too,  often  from  the  examin- 
ation of  a  yery  limited  number  of  examples.  Now  as  "  in  the 
multitude  of  counsellors  there  is  safety,*'  so,  from  the  consideration 
of  a  larger  number  of  examples,  from  different  localities,  subject  to 
different  conditions,  I  think  we  shall  arrive  at  the  conclusion  that 
the  number  of  species  is  not  infinite. 

(i.)  In  the  necessity  of  reducing  Leucania  bistrigata,  Moore,  and 
Leucania  peniciilata,  Moore,  to  synonyms  of  Leucania  l-album^  I 
am  glad  to  say  that  Mr.  Butler  himself  coincides. 

(ii.)  Amyna  stricta.  Walker,  1  regard  as  of  general  distribution 
throughout  the  tropical  zone,  and  look  forward  confidently  to  the 
time  when  a  larger  number  of  examples  of  the  so-called  species, 
A,  unduli/era,  Butler,  A.  Btellata,  Butler,  and  A,  stigmatula,  Snellen, 
will  proTe  them  to  be  merely  local  forms.  In  this  opinion,  however, 
Mr.  Butler,  naturally  enough,  does  not  yet  agree.     Nor,  in  making 
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Scoiomera  iristis^  Butler,  a  synonym  of  Actenia  gnidtualis.  Walker, 
do  I  intend  to  cast  the  slightest  slur  on  Mr.  Bntler's  acumen.  The 
specimens  he  had  to  describe  were  in  so  poor  a  condition  that  the 
only  wonder  is  that  he  was  able  to  describe  them  at  all. 

I  wish  also  to  draw  attention  to  two  species  in  particular,  both 
occurring  in  the  collection,  each  of  which  yanes  in  precisely  the  same 
respect  from  its  nearest  allies,  yiz.  Oxira  ochracea.  Walker,  and 

jSuplexia  (?)  pectinata,  sp.  n.  Both  these  species  have  the  an- 
tennse  of  the  mnle  strongly  pectinated.  In  all  other  respects,  alike 
in  markings  and  in  structure,  they  agree,  the  former  with  the  group 
of  GrapMphora,  of  which  G,  dahlii  of  Europe  is  the  type,  the  latter 
with  Eupiexia  albovittata,  Moore.  The  question  at  once  arises, 
whether  this  structural  exaggeration  of  a  single  organ  (which  obtains, 
it  would  seem,  more  especially  in  the  equatorial  regions)  is  sufficient, 
if  unattended  by  any  further  departure  from  the  type,  to  warrant 
the  erection  of  a  separate  genus  ;  or  is  not  rather  to  be  regarded  aa 
an  instance  of  what  may  be  termed  '*  specific  aberration  from  a 
generic  type." 

Family  Sphinoida. 

1.  NePHELE  HESPERA.      (No.  39.) 
Sphinx  hespera,  F.  S.  £.  p.  546. 

Sphinx  morpheus,  Cram.  Pap.  Exot.  ii.  p.  84,  pi.  149.  fig.  D. 
One  female  from  Campbellpore,  June  8,  1886,  with   the  two 
central  white  spots  strongly  marked. 

2.  Protoparce  orientalis.     (No.  4.) 

Protoparce  orientalis,  Butler,  Trans.  Zool.  Soc.  1877,  p.  609, 
pi.  91.  figs.  16,  17. 

One  specimen  of  each  sex  from  Campbellpore,  dated  June  and 
July,  1886,  with  the  remark  added,  "Common,  both  dark  and  light 
forms,"  that  is  both  sexes. 

3.  Acherontia  STYX.    (No.  73.) 

Acherontia  styx,  Westw.  Cab.  Or.  Ent.  p.  88,  pi.  42.  fig.  3. 
A  single  male  from  Campbellpore,  June  20,  1886.     *'The  only 
specimen  taken." 

4.  HiPPOTION  CELERIO.      (No.  5.) 

Hippotion  celerio,  Hb.  Verz.  p.  135. 
Sphinx  celerio,  L.  S.  N.  i.  2,  p.  800. 

One  male  from  Campbellpore,  July  29,  1886,  with  the  remark 
"  Common :  larva  on  vine." 

5.  Deilephila  liyornica.    (Nos.  5  &  6.) 

Sphinx  livomicoy  Esper,  Ausl.  Schm.  ii.  pp.  87i  176,  pL  8. 
fig.  4. 

Two  specimens — one,  a  female,  taken  July  29,  1886 ;  the  other  a 
male.  May  31,  at  Campbellpore. 

pRoc.  Zool.  Soc— 1888,  No.  XXI.  21 
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The  male  is  a  dwarf,  barely  more  than  half  the  size  of  the  female, 
and  smaller  than  any  example  in  the  Brit.  M us.  collection. 

6.  Hemaris  saundersii.    (No.  77.) 

Sesia  $aunder$ii,  Wlk.  Cat.  Lep.  Het.  B.  M.  Tiii.  p.  83. 

Macrofflossa  saundersii,  Boisd.  MSS. 

One  female,  taken  May  3,  1887,  at  Thundiani. 

The  specimen  was  numbered  the  same  as  the  next  following 
species,  Cephonodes  hylaa,  from  which  it  is  distinguished  by  the 
broader  dark  border  of  the  fore  wing,  and  the  green  scaling  of  the 
same  wing  reaching  as  far  as  the  median  vein. 

7.  Cephonodes  hylas.    (No.  77^) 
Sphinx  hylas,  L.  Mant.  i.  p.  539. 

Two  specimens,  both  females,  from  Campbellpore  and  Hassan 
Abdal,  June  and  July,  1886.     "  Rare." 

Family  AoARisriDiS. 

8.  .^OCERA  venulia.     (No.  47.) 

Phalcena  venulia,  Cram.  Pap.  Ezot.  ii.  pi.  16.  fig.  D. 
One  female,  May  21,  and  one  male,  July  19,  1886,  from  Campbell- 
pore.     "  A  few  in  May." 

Family  ZvGiBNiDA. 

9.  Syntomis  minor,  sp.  n.    (No.  177.) 

Two  males  and  two  females  from  Kala  Pani,  taken  August  30, 
and  September  1,  1886.  The  specimens  are  all  more  or  less 
damaged  as  to  the  head,  palpi,  and  antennae.  They  belong  to  the 
group  which  has  the  abdomen  marked  with  two  yellow  rings,  and 
come  nearest  to  S.  georgina,  Butler,  but  are  much  smaller,  none  of 
the  four  exceeding  \  of  an  inch. 

Purplish  brown  :  fore  wing  with  five  whitish  hyaline  spots  : — 1, 
small,  near  the  base ;  2,  small,  at  the  end  of  the  cell ;  3,  large,  of 
varying  shape,  below  2 ;  4,  small,  subcostal,  halfway  between  2  and 
the  apex ;  5,  large,  and  always  geminated,  obliquely  below  4,  and 
nearer  the  hind  margin  than  in  the  allied  species,  so  that  the  distance 
between  3  and  5  is  greater. 

Hind  wing  with  one,  largish,  basal,  and  another,  smaller,  hyaline 
spot  beyond  it.  As  far  as  can  be  made  out  from  the  condition  of 
the  insects,  none  of  the  four  ever  had  a  yellow  collar,  but  the  face 
and  two  abdominal  bands  are  distinctly  yellow. 

In  the  Brit.  Mus.  collection  there  is  a  single  unnamed  spedmen, 
also  damaged,  from  Abyssinia,  which  accords  well,  both  in  sise  and 
disposition  of  the  spots,  with  these  four  from  India. 

«*  Common  between  Kala  Pani  and  Abbotabad." 

10.  ZyG^NA  CASCHMIRENSIS.      (No.  46.) 

ZygcBna  caschmirensis,  Kollar,  Kasch.  iv.  p.  459,  pi.  19.  fig.  6. 
Five  specimens,  three  females  and  two  males,  from  Thundiani  and 
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Chittar,  caught  in  July  and  September  1886,  and  marked  "very 
common." 

The  crimson  abdominal  band  occupies  two  segments  in  the  female, 
and  three  in  the  male,  leaving  the  last  segment  only  in  the  latter^ 
but  the  last  two  in  the  former,  dark. 

Family  Chalcosiida. 

11.  Agalope  basalts.    (No.  89.) 

Agalope  basalts,  Wlk.  Cat.  Lep.  Het.  B.  M.  ii.  p.  438. 

Three  examples  from  Hiundiani,  two  females  taken  in  August, 
the  male  in  October  1886.  ''Common  at  Thundiani  and  Murree, 
August  and  September." 

12.  SORITIA    PULCHELLA.       (No.  186.) 

Chaleosia pulchella,  KoUar,  Kaschmir,  ir.  p.  461. 

Eterusia pukhella,  $,  Wlk.  Cat.  Lep.  Het.  B.  M.  ii.  p.  431. 

Eterusia  triliturata,  cJ,  Wlk.  Cat.  Lep.  Het.  B.  M.xxxi.p.  119. 

One  female  from  Thundiani,  September  15,  1886. 

The  specimens  in  the  Brit.  Mus.  collection  are  from  Nepaul  and 
Mussourie.  Major  Yerbury  notes  that  only  two  specimens  were 
taken  ;  but  that  it  was  reported  to  be  common  at  Nancfar  in  Septem- 
ber, though  he  himself  did  not  see  any. 

Family  LrrHOsiiDiB. 

13.  Lacides  ficus.    (No.  101.) 
Noctuajicus,  F.  E.  S.  iii,  p.  27. 

One  male,  in  good  condition,  Campbellpore,  July  30,  1886. 

14.  DiGAMA  hearseyana.     (No.  61.) 

Digama  hearseyanoy  Moore,  Cat.  Lep.  E.  I.  C.  ii.  p.  298,  pi.  ?• 
Three  females  and  two  males  from  Campbellpore  and  Khairabad, 
all  taken  between  the  end  of  May  and  middle  of  June. 

15.  Pentacitrotus  vtjlneratus.     (No.  206.) 
Pentacitrotus  vulneralus,  Butler,  111.  Lep.  Het.  v.  p.  35,  pi.  86. 

fig.  5. 

One  female  from  Thundiani,  taken  October  10,  1886.  Two 
specimens  only  were  seen. 

This  new  genus,  containing  the  single  species  here  named,  is  placed 
in  the  Brit.  Mus.  collection  by  Mr.  Butler  between  Padenia,  Moore, 
and  Tigrioides,  Wlk.  The  species  itself  is  there  represented  by  a 
single  example,  a  male,  from  Darjiling,  of  which  the  ground-colour 
is  coppery-orange.  The  markings  consist  of  two  quadrate  black 
blotches  standing  on  the  inner  margin,  embracing  between  them  a 
perfect  arch  of  the  ground-colour :  from  the  top  inner  angle  of  the 
first  and  from  the  top  outer  angle  of  the  second  proceed  two  narrower 
black  arms  ;  the  first  joins  a  costal  blotch  towards  the  base ;  the 
second  is  abbreyiated  and  rounded  off  before  reaching  the  apex.  In 
the  middle  of  the  costa  is  another  quadrate  black  marking,  united 
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by  two  narrower  arms  to  those  on  the  inner  margin,  and  capping 
the  arch  of  ground-colour  before  mentioned ;  the  last  quarter  of  the 
costa  is  narrowly  black,  which  shade  is  continued  round  into  the 
hind  margin ;  the  apical  fringes  are  whitish  ;  a  narrow  black  line 
runs  from  the  base  along  the  inner  margin  to  the  first  quadrate  spot ; 
all  the  black  markings  are  finely  edged  with  lustrous  coppery  scales. 
Hind  wing  with  a  broad  black  border  and  coppery  fringes. 

The  specimen  in  Major  Yerbury's  consignment  from  Thundiani 
is  also  single,  but  a  female,  and  though  differing  considerably,  as 
will  be  seen,  from  the  male  above  described,  is  almost  certainly  the 
female  of  the  same  species.  The  ground-colour,  especially  of  the 
hind  wing,  is  paler,  more  orange ;  the  first  quadrate  spot  on  the 
inner  margin  is  present,  but  with  both  edges  curved,  not  perpen- 
dicular ;  united  also,  as  in  the  male,  with  the  two  black  costal  spots ; 
the  second  quadrate  spot  on  the  inner  margin  is  reduced  to  a  fiat 
rectangle,  while  the  narrow  arm,  which  should  connect  it  with  the 
middle  costal  blotch,  is  replaced,  in  the  lefl  wing,  by  a  nearly 
confluent  black  spot,  and,  in  the  right,  by  a  round  isolated  one ; 
while  in  both  wings  the  outer  process  towards  the  apex  is  repre- 
sented only  by  a  small  round  spot.  The  black  apical  margin,  and 
the  black  basal  streak  along  the  inner  margin  are  both  present. 
Hind  wing  bright  orange,  having,  in  place  of  the  broad  black  border 
of  the  male,  two  large  separate  round  black  spots,  one  at  the 
apex,  the  other  on  the  hind  margin,  and  an  elongated  black  mark 
along  the  inner  margin  from  the  base. 

In  both  sexes  the  abdominal  segments  are  ringed  above  with 
orange-yellow,  but  with  white  on  the  sides  and  underneath.  The 
single  female  is  considerably  larger  than  the  male,  but  this  difference 
in  size,  as  well  as  that  in  the  constitution  of  the  marginal  band  in 
the  hind  wing,  is  observable  in  several  allied  insects ;  as,  for  example, 
in  Nepita  confer ta,  Wlk.,  from  Ceylon,  and  Nepita  anila,  Moore, 
from  Bengal.  In  Eubaphe  brevicomisy  Wlk.,  E*  ffuniaria,  Ghrote, 
and  in  two  other  unnamed  species  of  the  same  genus  from  N. 
America,  of  which  only  a  female  example  in  each  case  is  represented 
in  the  Brit.  Mus.  collection,  this  breaking  up  of  the  band  of  the 
hind  wing  still  more  closely  approaches  that  which  occurs  in  P. 
vulneralus. 

Family  Arctiidjb. 

16.  Spilosoma  sangaica.    (No.  7.) 

Spilosoma  sangaica,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxi.  p.  294. 

A  single  femiJe  from  Murree,  dated  13th  August.  1885,  in  very 
bad  condition,  having  been  apparently  under  water,  is,  as  far  as  can 
be  made  out,  identical  with,  or  closely  related  to,  this  species. 

Walker's  types  are  from  Shanghai. 

Family  Liparida. 

17.  Charnidas  aurantiaca,  sp.  n. 
One  male  from  Attock,  April  16,  1887. 

Fore  wing  unicolorous  dull  brown,  with  a  darker  spot  at  the  end  of 
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the  cell ;  cilia  dull  orange.  Hind  wings  dull  fuscoas  orange,  with  the 
cilia  rather  brighter :  abdomen  coloured  like  the  hind  wing  ;  thorax 
apparently  concolorous  with  the  fore  wings.  Expanse  of  wings 
30  mm.  The  species  bears  a  superficial  resemblance  to  Orgyia  simplex. 

18.  PORTHESIA   XANTHORRHCEA.      (No.   1.) 

lAparit  xanthorrhcea,  Kollar,  Kaschmir,  p.  4  70. 

One  female  and  three  males  from  Campbellpore  and  Khairabad, 
taken  in  April,  May,  and  June,  and  a  male  from  Abbotabad,  taken 
as  late  as  October,  'I886. 

The  specimens  in  the  Brit.  Mus.  collection  are  from  the  Funjaub, 
Ceylon,  and  the  Kangra  district. 

19.  Thyroorina  8PILOSOMATA.    (No.  214.) 

Thyrgorina  spilosomata,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxi.  p.  318. 
One  female,  Dumtanar,  near  Abbotabad,  September  29,  1886. 

20.  Artaxa  pusilla.    (No.  14.) 

Artaxa  pusilla^  Moore,  Ceylon,  ii.  p.  86,  pi.  112.  fig.  4,  S  • 
EuprociU  pygtnaa,  Moore,  Desc.  Lep.  Coll.  Atkinson,  p.  48. 
Three  specimens,  a  female  and  two  males,  taken  at  the  end  of 
May  and  beginning  of  June  1886,  at  Campbellpore. 

21.  Artaxa  fraterna.     (No.  211.) 

Artasa  fratemat  Moore,  Ceylon,  ii.  p.  85. 

Artaxa  guttata^  var.  I,  Wlk.  Cat.  Lep.  Het.  B.  M.  iv.  p.  795. 

Artaxa  guttata,  var.  /3,  male  only,  Wlk.  ibidem. 

One  male  from  Hurripur,  Oct.  13,  L886.  ''  At  sugar ;  the  only 
specimen." 

Walker,  in  his  description  of  A,  guttata,  iv.  p.  795,  confounds 
three  species ;  in  vol.  xxxii.  p.  329,  he  sinks  his  A.  guttata  as  a 
synonyin  of  A.  digramma,  Boisd.,  but  fails  apparently  to  see  that 
under  his  varieties  two  other  species  are  denoted.  His  description 
of  the  type  form  of  A.  guttata  assigns  two  black  subapical  dots  only 
to  the  male,  none  to  the  female  ;  his  var.  y  of  the  male  also  has  no 
spots.  It  follows  that  his  typical  inale  alone  was  digramma,  Boisd., 
his  typical  female  and  male  var.  y  being  one  of  the  spotless  species ; 
while  his  var.  ^  d  $  and  his  yar.  /3  c^  are  evidently  the  species 
which  Mr.  Moore  has  now  named  A.  fraterna, 

22.  Chilena  similis. 

Chilena  similis,  Wlk.  Cat.  Lep.  Het.  B.  M.  v.  p.  1071. 

Lasioeampa  striguia,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxii.  p.  563. 

A  single  female,  in  beautiful  condition,  but  without  date  or  locality. 

Walker  describes  the  male  as  being  sometimes  whitish,  at  others 
browm  ;  but  it  seems  that  really  the  females  only  are  white,  the  males 
being  pinkish  brown.  (^Cf,  also  Moore,  Ceylon,  iii.  p.  543,  pi.  212, 
fig.  5  d.) 
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23.  LyMANTRIA  8UPERAN8. 

Lymantria  superam,  Wlk.  Cat.  Lep.  Het.  B.  M.  iv.  p.  876* 
One  female  only  firom  Dumtanar,  near  Abbotabad. 
Also  recorded  from  Daijiling  and  Sikkim. 

24.  DiPHTHERA  PALLIDA.      (No.  170.) 

Diphthera  pallida,  Moore,  P.  Z.  S.  1867,  p.  46,  pi.  vi.  fig.  6. 
One  female,  from  Thundiani,  Aug.  24,  1886.     "Two  spedmens 
only,  at  sugar." 

Family  LASioCAMPiDiS. 

25.  Trabala  VISHNU.     (No.  192.) 

Gastropacha  vishnvy  Lefebvre,  Zool.  Journ.  iii.  p.  207,  $  • 
One  fine  male  taken  in  tbe  Berham  Gully,  September  25,  1886. 
"  A  few  cocoons  found  towards  BLala  Pani  early  in  September ;  a 
pair  in  coitu  at  Berham  Gully,  September  25.  Not  common  at 
Thundiani,  but  at  Murree  18  cocoons  were  found  in  one  day ;  these 
are  covered  with  the  short  hairs  of  the  caterpillar,  which  irritate  the 
skin  considerably." 

26.  Taragama  venustum.     (No.  2Q,) 

Megaaoma  venustum,  Wlk.  Cat.  Lep.  Het.  B.  M.  vi.  p.  1449. 
One  female  taken  May  31,  1886,  at  Campbellpore. 
Also  recorded  from  Ceylon  and  the  Philippine  IsUnds. 

Family  Uraniidjs. 

27*  AcTiAs  sklene.     (No.  226.) 

Actios  selene,  Leach,  Zool.  Misc.  pi.  70. 

One  female  from  Dumtanar.  which  emerged  on  the  last  day  of 
March  1887  from  a  cocoon  found  on  the  11th  of  the  preceding 
October. 

Family  DREPANULiDiB. 

28.  Oreta  obtusa.    (No.  178.) 

Oreta  ohtuaa,  Wlk.  Cat.  Lep.  Het.  B.  M.  v.  p.  1167. 
A  single  much-worn  female  frotn  Kala  Pani,  taken  on  the  1^^  ^* 
September  1886,  much  smaller  than  average-sized  specimens. 

29.  SOMATINA  ANTHOPHILATA.      (No.  215.) 

Somatina  anthophilata,  Gn.  Phal.  ii.  907,  pi.  18.  fig.  2. 
Two  females,  very  much  worn,  from  Campbellpore  and  Duontanar, 
September  24  and  November  10,  1886. 

30.  Problepsis  cinerea.    (No.  9.) 

ArgyrU  cinerea,  Butler,  P.  Z.  S.  1886,  p.  387,  pi.  xxxv.  ^^^  3. 
One  male,  caught  6th  of  June,  1886,  at  Campbellpore. 
Mr.   Butler's   type,   in  the  Brit.  Mus.  collection,  is  als(y    ^^^ 
Campbellpore. 


1888.]  FROM  ^EffTERN  INDIA.  299 

Family  PsYCHiDiE. 

31.  Psyche  longicauda,  sp.  n,    (No.  223.) 

Wings  dull  fuscous;  the  costa  of  the  fore  wing  more  thickly 
scaled,  and  so  appearing  darker ;  the  rest  of  the  wings  semidiapha- 
nous.  Thorax  and  abdomen  clothed  with  long  shaggy  fuscons  hair ; 
the  latter  ending  in  a  prolonged  tuft  of  smoky-black  hairs  ;  antennae 
of  the  same  smoky-black  hue.     Expanse  30  millim. 

One  male,  bred  November  8,  1886,  from  Campbellpore,  accom- 
panied with  the  remark  "  that  the  larra  makes  a  faggot  of  straws." 
These  cases  are  an  inch  and  half  long  ;  the  inner  part  composed  of 
grey  silk  into  which  apparently  the  empty  seed-cases  of  a  grass  have 
been  spun  ;  this  is  covered  externally  with  small  lengths  of  shining 
yellow  flower-stems  of  the  grass ;  those  at  the  base  closely  packed 
and  shorter,  about  i  inch  long;  those  on  the  sides  longer  and 
projecting  beyond  the  apex. 

Family  NoTODONTiDiE. 

32.  MOMA  CHAMPA.     (No.  156.) 

Mama  ehampa,  Moore,  P.  Z.  S.  1879,  p.  483,  pi.  33.  fig.  2. 
A  pair  from  Thundiani,  taken  in  August  1886. 
Recorded  also  from  the  Cameroons  and  the  Congo.    Mr.  Moore's 
types  were  from  the  N.W.  Himalayas. 

Family  Cymatophorid-b. 

33.  Thyatira  cognata.     (No.  104.) 
Thyatira  cognata^  Moore,  MS. 

One  female  from  Kala  Pani,  dated  August  9,  1886,  somewhat 
wasted. 

Allied  to  T.  vicina,  6n.,  from  Java,  but  the  fore  wing  has  only 
four  peach-coloured  patches,  that  on  the  inner  margin  being  filled 
up  vrith  the  fuscous-olive  ground-colour,  and  only  visible  in  outline. 
As  in  vicina,  the  basal  blotch  is  prominently  produced  in  the  centre, 
but  the  two  subapical  blotches  are  not  confluent. 

A  comparison  of  a  more  extensive  series  of  specimens  of  this  form, 
in  the  Hocking  Collection  in  the  British  Museum,  in  which  there 
occurs  considerable  variation  in  the  distinctness  of  the  blotch  on  the 
inner  margin,  has  led  Mr.  Butler  to  consider  this  a  mere  variety 
of  T,  baiii,  and  not  a  distinct  species.  In  this  he  is,  I  have  no 
doubt,  right ;  but  it  must  still  be  considered  a  merely  local  form, 
and  not  a  variety  of  general  occurrence. 

34.  PoLYPLocA  ALBiDiscA,  Moorc,  MS. 

Fore  wing  greyish  white,  with  a  greenish  tinge;  extreme  base 
blackish,  with  a  tuft  of  raised  white  scales  ;  followed  by  a  pale  grey 
sinuous  band,  indistinctly  traversed  by  a  darker  central  line ;  then  a 
dark-edged  darker  sinuous  fascia,  also  traversed  by  an  indistinctly 
darker  line ;  the  external  angle  of  this  fascia  below  the  costa  is 
marked  by  a  short  vertical  bl^k  dash  of  raised  scales,  representing 
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the  orbicular  stigma,  followed  by  a  similar,  but  longer,  black  dasb, 
slightly  inclined  to  the  former,  representing  the  reniform  stigma ; 
each  of  these  black  dashes  is  also  edged  with  pale  erect  scales; 
beyond  the  second  dash  are  two  or  three  angulated,  and  one  sinuooB 
dark  line,  following  an  hidistinct  central  pale  fascia,  which  is  whitish 
on  the  inner  margin ;  midway  between  the  sinuous  dark  line  and  the 
hind  margin  is  a  pale  denticulated  submarginal  line,  preceded  by  aa 
irregular  dark  grey  fascia.  Extreme  hind  margin  with  a  series  of 
black  lunules;  a  straight  black  dash  from  the  apex  to  the  sub- 
marginal  line.  Hind  wing  dull  grey ;  head  and  thorax  mottled 
light  and  dark  grey ;  cilia  grey,  with  a  darker  line  along  their  centre 
and  apex,  and  a  dark  dash  at  the  end  of  each  nervure. 

Expanse  of  wings  34  millim. 

One  female  from  the  Berham  Gully,  September  1886. 

Although  the  markings  are  so  different,  I  think  it  not  improbable 
that  a  longer  series  of  the  species  will  show  that  this  insect,  and 
another,  which  I  describe  as  P.  dubia,  are  one  and  the  same. 

There  is  one  example,  also  a  female,  in  the  Hocking  Collection. 

35.  POLYPLOCA  DUBIA,  sp.  n.     (No,  216.) 

Fore  wing  grey,  with  a  greenish  tinge ;  base  silvery  grey,  edged 
by  a  black  line  running  obliquely  from  near  the  base  of  the  costa 
halfway  across  the  wing ;  an  indistinctly  darker  central  fascia  is  edged 
internally  by  an  angulated  dark  line,  and  externally  by  a  sinuous 
dark  one,  which  approach  each  other  on  the  inner  margin,  and 
traversed  by  a  central  dark  line  which  touches  the  orbicular  stigma ; 
this  is  obliquely  placed,  edged  with  darker,  and  contains  raised 
scales,  the  reniform  stigma  is  represented  by  a  long  curved  black 
line  of  raised  scales  ;  apical  area  paler  grey,  traversed  by  an  indistinct 
pale  submarginal  line,  preceded  by  a  darker  fascia.  An  oblique 
curved  black  dash  from  the  apex  ;  hind  margin  with  a  row  of  black 
lunules.    Hind  wing  dull  fuscous. 

Expanse  of  wings  34  millim. 

One  female  from  Handar,  September  1886 ;  "  the  only  specimen." 

36.  ASPHALIA  CINERBA,  sp.  n.     (No.  185.) 

Fore  wing  dull  grey,  with  slight  pink  tinge ;  rather  sparsely  scaled ; 
two  or  three  short  black  dashes  from  the  base.  Before  and  beyond 
the  middle  a  double  black  transverse  line ;  the  former  forms  on  the 
median  vein  an  angle  pointing  towards  the  base  of  the  wing ;  the 
latter  an  angle  pointing  outwards  ;  the  part  above  the  angle  forming 
a  single  curve,  concave  outwards;  that  below  the  angle  a  double 
curve ;  an  indistinct  pale  submarginal  line ;  the  veins  varied  with 
black  and  white.  Hind  wings  pale  dull  grey  with  rounded  margin. 
Head,  thorax,  and  abdomen  all  dull  grey. 

Expanse  of  wings  40  millim. 

Four  females  and  one  male  from  Thundiani,  Aueust,  September, 
and  October  1886. 

An  inconspicuous-looking  insect ;  but  the  specimens  are  none  in 
fine  condition.     "  Fairly  common,  at  light  and  sugar." 
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Family  BaYOPHiLiDiB. 

37.    BrYOPHILA  NIGRIVITTATA,  8p.  D.      (No.  68.) 

Fore  wing  chalk-white,  dusted  with  pinkish  grey  towards  the  hind 
margin  ;  a  broad  velvety- black  central  fascia,  narrowed  towards  the 
inner  margin,  the  inner  edge  of  which  is  slightly  concave,  the  outer 
sinuous,  forming  in  the  centre  a  decided  projection ;  a  small  black 
spot  before  the  anal  angle.  Hind  wing  whitish,  with  a  grey  suffusion 
and  with  the  darker  outline  of  a  band  like  that  on  the  fore  wing 
just  perceptible.  Head,  face,  thorax,  and  abdomen  white ;  palpi 
black.  Legs  white,  tarsi  black  with  white  joints.  Underside 
whitish,  darker  in  the  fore  wing. 

Expanse  of  wings  22-24  millim. 

A  pair  from  Campbellpore,  taken  in  May  and  June  1886. 

Family  Leucaniida. 

38.  Leucania  unipuncta.    (No.  53.) 
Leucania  unipuneta.  Haw,  L^p.  Brit.  p.  174. 
Leucania  extranea,  Gn.  Noct.  i.  p.  77. 

Two  specimens,  one  female,  one  male,  from  Campbellpore ;  the 
latter  taken  in  May,  the  former  in  August  1886. 

39.  Leucania  loreyi.     (No.  59.) 
Leucania  loreyi,  Dup.  iv.  p.  81,  pi.  105.  fig.  7. 

Three  specimens  of  this  widely  distributed  species  from  Campbell- 
pore, May  and  June  1886. 

40.  Leucania  l- album.    (No.  148.) 

Phalcena-Noctua  l-album,  Omel.  S.  N.  i.  5.  p.  2540.  154. 

Leucania  bistrigaioy  Moore,  P.Z.S.  1881,  p.  334,  pi.  37.  fig.  18. 

Leucania penicillata,  Moore,  P.Z.S.  1881,  p.  335. 

One  female  and  two  males  from  Thundiani,  August  and  Sep- 
tember 1886.     "Uncommon ;  a  few  specimens  only  at  sugar." 

I  cannot  find  sufficient  grounds  for  considering  Mr.  Moore's 
hittrigata  and  penicillata  to  be  distinct  species.  On  the  underside 
of  the  hind  wings  the  band  is  more  continuous  and  distinct. 

Family  XYLOPHASiiDiS  7 

41.  Rhizogramma  inbxtricata.    (No.  141.) 
Rhizogramma  inextricata,  Moore,  P.Z.S.  1881,  p.  342. 

Three  females  and  two  males  from  Thundiani,  all  taken  in  August, 
and  a  single  female  from  Dumtanar,  in  October  1886.  **  Common 
at  sugar  in  August ;  found  off  and  on  till  October." 

Also  from  Dalhousie,  N.W.  Himalayas,  Solun  in  the  Punjaub^ 
and  the  Neilgherries. 

From  additional  knowledge  gained  since  working  through  the 
collection,  1  find  myself  compelled  to  make  the  following  alteration. 
Relying  on  Mr.  Moore's  authority,  I  made  B.  inextricata,  as  well  as 
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R.  indiea,  to  belong  to  the  genus  RhUogramma  ;  whereas,  in  fact,  if 
we  examine  the  palpi,  R.  inexiricata  is  very  widely  separated  from 
R.  indica.  It  comes,  indeed,  very  much  nearer  Amphipyra,  Mr. 
Butler  thinks  it  will  form  the  type  of  a  distinct  genus  of  the 
CucuUida. 

42.  Rhizooramma  indica.    (No.  131.) 

Xylophasia  indieoy  \?lk.  Cat.  Lep.  Het.  B.  M.  xxzii.  p.  647. 

One  female,  taken  "  at  sallow-bloom,"  Thundiani,  May  2,  1887. 

The  fact  of  a  female  being  taken  at  sallow-bloom  in  spring  would 
rather  betoken  relationship  to  the  XylinidcB  than  to  the  Xylopha- 
siida. 

The  specimen  is  accompanied  by  the  remark  '^one  of  the 
commonest  moths  at  sugar."  In  all  probability  this  remark  refers 
to  R,  inexiricata. 

Family  APAMEiDiB. 

43.  Mamestra  BRAssiCiE.     (Nos.  134  &  168.) 

Phalcena-Noctua  brassica^  L.  S.  N.  i.  p.  576. 

Two  females,  four  males,  from  Thundiani,  August  and  October 
1886. 

44.  Mamestra  STOLiczKJE.    (No.  168.) 

Mamestra  stoliczka,  Feld.  B«is.  Nov.  pi.  109.  fig.  32 ;  Moore, 
P.Z.S.  1881.  p.  347. 

Four  specimens,  all  males,  from  Thundiani,  August  and  Sep- 
tember 1886. 

Mr.  Moore  says  it  is  nearest  to  serratilinea  (!),  and  quotes  as 
other  localities,  Dalhousie,  N.W.  Himalayas,  and  the  Sind  yalley, 
Kaschmir. 

45.  Mamestra  nigerrima,  sp.  n.    (No.  113.) 

Fore  wings  deep  blackish  brown,  with  all  the  markings  rery 
obscure  ;  the  margins  of  the  orbicular  and  claviform  stigmata  just 
visibly  darker,  the  latter  also  sometimes  filled  up  with  black ;  the 
reniform  stigma  contains  two  minute  white  dots  at  its  lower  end,  and 
one  ochreous  one  at  its  upper  end  ;  a  faint  pale  submarginal  line, 
and  three  or  four  pale  costal  dots  before  the  apex.  Hind  wings 
dark  fuscous,  slightly  paler  in  the  male ;  head,  face,  and  thorax 
black-brown,  as  are  the  tips  of  the  abdominal  tufts ;  the  abdomen 
itself  fuscous.  Underside  dull  ochreous,  speckled  with  dark  grey ; 
the  fore  wing  has  a  pale  straw-coloured  or  ochreous  patch  near  the 
base  of  the  inner  margin ;  both  wings  with  a  narrow,  curred,  darker 
band ;  hind  wing  with  a  central  spot  besides. 

Expanse  of  wings  48-50  millim. 

Two  females  and  four  males,  August  1886,  from  Thundiani. 

Allied  to  M.  chalyheata,  Moore,  but  much  blacker;  also  resembling 
M.  dolorosa^  Wlk.,  but  the  white  dots  are  confined  to  the  costa. 
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Family  Caradrinida. 

46.   CaRADRINA  8ABUL08A.      (No.  8.) 

Caradrina  sabulosa,  Swinhoe,  P.  Z.  S.  1864,  p.  516,  pi.  47.  fig.  6. 

Four  females  and  one  male  from  Campbellpore,  May,  June,  and 
July  1886. 

Fint  taken  at  Kurrachee^  May  1879,  and  described  by  Col. 
Sninhoe. 

47*  Caradrina  externa. 

Orthopia  externa,  Wlk.  Cat.  Lep.  Het.  B.  M.  zxxiii.  p.  715. 

Fore  wings  silky,  mouse-colour ;  a  dark  subdentate  line  near  tbe 
base,  and  a  curved,  strongly  denticulate  discal  line,  followed  by  a  darker 
band  before  the  paler  submarginal  line ;  stigmata  indistinct,  generally 
rather  darker  than  the  ground-colour ;  a  narrow  angulated  central 
shade,  touching  the  inside  of  the  reniform  stigma  ;  at  the  base  of  the 
wing,  between  and  on  each  side  of  the  two  stigmata  and  broadly 
below  them,  are  paler  patches.  Hind  wings  silky  fuscous  in  both 
sexes.     Head,  thorax,  and  abdomen  mouse-colour. 

Four  specimens,  one  female  and  three  males,  taken  at  the  end  of 
August  and  beginning  of  September  1886,  at  Kala  Pani. 

Akin  to  our  C.  morpheua,  but  smaller,  and  with  darker  hind 
wings. 

After  the  above  description  was  made,  from  the  insects  from  Kala 
Pani,  two  of  which  are  in  perfect  condition,  I  discovered  that 
Walker's  Orthosia  externa,  described  from  an  inferior  specimen,  in 
the  British  Museum  collection,  and  wrongly  placed  among  the 
Orthosidse,  was  identical.  I  have,  however,  left  the  redescription 
standing,  as  it  may  serve  to  supplement  Walker's  necessarily  some- 
what imperfect  and  misleading  account. 

A  speciar.en  from  Col.  Swinhoe,  locality  not  given,  b  mentioned 
by  Mr.  Butler,  P.  Z.  S.  1883,  p.  161. 

48.  AmYNA  STRICTA.     (No.  66.) 

Poaphila  striata,  Wlk.  Cat.  Lep.  Het.  B.  M.  xiv.  p.  1476. 

liattia  cephusalis,  Wlk.  ibid.  xvi.  p.  209. 

Miana  inomata,  Wlk.  ibid,  xxxii.  p.  677. 

Perigea  leueospila,  Wlk.  ibid.  xxxiL  p.  683,  female. 

Amyna  cephusalU,  Butler,  P.  Z.  S.  1881,  p.  617. 

tAmi/na  stigmatula,  Snellen,  Tijd.  v.  Ent.  xv.  p.  35,  pi.  iv.  fig.  15. 

?  Aynyna  stellata,  Butler,  Ann.  &  Mag.  Nat.  Hist.  1878,  i.  p.  162. 

JJmyna  undulifera,  Butler,  Ann.  &  Mag.  Nat.  Hist.  1875,  ii. 
p.  403. 

Two  females  and  three  males  from  Campbellpore,  the  last  week 
in  July. 

The  two  specimens  of  Poaphila  stricta,  Wlk.,  from  Honduras 
and  Santarem,  still  in  the  British  Museum  collection,  are  certainly 
identical  with  those  of  Amyna  (Ilaitia,  Wlk.)  eephusalia  in  the  same 
collection,  which  latter  come  from  such  diverse  localities  as  the 
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Andaman  Islands,  Shanghai,  Kutch,  Solun,  and  Rockhampton,  and 
must  therefore  belong  to  a  species  of  Terj  general  distribution. 

Of  the  five  examples  now  sent  from  Campbellpore,  two  have  the 
lower  half  of  the  reniform  stigma  filled  up  with  pale  ochreoos,  which, 
in  one  example,  certainly  is  placed  more  obliquely,  as  in  ^.  stiymaiula, 
Snellen. 

Now,  of  the  four  examples  in  the  British  Museum  collection  of 
A.  stigmatula,  Snellen  (the  characteristic  of  which  is  that  the  rem- 
form  stigma  is  oblique  and  filled  up  with  ochreous,  instead  of  white), 
one  is  from  Kurrachee,  two  from  Aden,  and  one  from  the  Congo ; 
while  Snellen's  own  types  come  from  Lower  Guinea. 

Of  A.  stellata,  Butler  (in  which  species  the  reniform  stigma  is  filled 
up  mthpure  white,  and  is  said  to  be  less  oblique),  there  are  speci- 
mens from  Tokio,  and  one  from  Kutch,  from  the  Indian  Museam, 
set  low,  and  evidently  from  the  same  lot  as  the  five  from  the  same 
source  placed  under  Amyna  atricta  (cephusalis),  one  of  which  also  is 
from  Kutch. 

Of  a  third  species,  A.  undulifera,  Butler,  from  Natal,  the  single 
type  in  the  British  Museum  collection  is  indistinguishable  from  one 
oiA.  cephusalis  from  the  Andaman  Islands,  in  both  of  which  the  red 
tints  predominate.  In  a  single  example  from  Shanghai,  of  a  dark 
reddish-brown  tint,  this  colour  has  entirely  swamped  the  usually 
pale  outlines  of  the  transverse  lines  and  stigmata. 

Taking  all  these  facts  into  consideration,  I  cannot  help  coming  to 
the  conclusion  that  A.  stigmatula,  Snellen,  A.  stellata,  Butler,  A,  un- 
dulifera,  Butler,  and  the  unnamed  reddish  form  from  Shanghai,  are  all 
merely  local  forms  of  one  widely  spread  and  variable  species,  A .  %tricta, 
Wlk. ' 

Mr.  Moore  (Ceylon,  iii.  p.  27)  implies  that  the  specimens  with 
the  reniform  stigma  filled  up  with  grey  are  males,  those  filled  op  ^^^ 
ochreous  or  white,  females;  but,  in  fact,  both  variations  in  ^® 
stigma  occur  in  each  sex. 

49.  Laphygma  exigua.     (Nos.  51,  54,  64.) 
Noctua  exigua,  Hb.  Eur.  Schmet.  fig.  362. 

Five  females  and  four  males  from  Campbellpore,  and  one  female 
from  Rawal  Pindi,  taken  from  April  to  July,  with  the  remark  ap- 
pended, •*  very  common." 

50.  AgROTIS  ARISTIFERA.      (No.  72.) 

Agrotis  arisHfera,  6u.  Noct.  i.  p.  266. 

Agrotis  munda,  Wlk.  Cat.  Lep.  Het.  B.  M.  x.  p.  348. 

One  female,  worn,  from  Rawal  Pindi,  March  28th,  1887 ;  aud  <>"^ 
male,  small,  taken  at  Campbellpore.  This  latter,  in  the  shorttiesa  of 
the  claviform  stigma  and  the  absence  of  the  black  dagger-^h^P^ 
marks  before  the  submarginal  line,  resembles  the  Australian  ^^^* 
munda.  Col.  Swinhoe  (P.  Z.  S.  1884,  p.  516)  records  the  species 
from  Kurrachee  as  common,  and,  like  this  example  of  the  pttatH^* 
taken  early  in  the  year,  yiz.  February, 
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51.  Agrotis  sxjfpusa.     (No.  147.) 
Phal(BnarNoctua  mffusa^  Gmel.  S.  N.  i.  5.  p.  2541. 

One  female  and  two  males  from  Thundiani  and  Rawal  Pindi ;  the 
pair  from  the  former  locality,  August,  1886 ;  hut  the  male  from 
Rawul  Pindi  is  dated  March  3rd,  1887*  ^'  At  sugar,  yerj  common, 
August." 

52.  Agrotis  segetum .    (No.  147.) 
Nociua  segetum,  W.  V.  81.  12,  pi.  1.  fig.  3  a,  h. 

Four  females  and  six  males,  with  the  usual  variations  in  depth  of 
colouring,  from  Thundiani,  Ilawal  Pindi.  ''  Yerj  common  at  sugar 
in  August." 

53.  Agrotis  coRTiCEA.    (No.  166.) 
Noctua  corticea,  W.  V.  81.  13. 

?  Agrotia  ingrata,  Butler,  Ann.  &  Mag.  Nat.  Hist.  1878,  i.  p.  162  ; 
111.  Lep.  Het.  B.  M.  ii.  p.  27,  pi.  xxix.  ^g.  9. 

Agrotis /ratema,  Moore,  Desc.  Ind.  Lep.  Atk.  ii.  p.  116. 

One  female  and  four  males  from  Thundiani,  August  1 886. 

A  rather  small  and  strongly-marked  form,  like  the  examples  from 
Dhamsala  in  the  Hocking  Collection,  with  the  costa  of  the  fore  wing, 
the  face,  and  palpi,  conspicuously  darker.  In  A,  ingrata,  Butler, 
the  femides  are  larger  and  stouter,  with  the  claviform  stigma,  as  a 
rule,  longer,  but  the  male  seems  identical. 

54.  Agrotis  intracta.     (No.  163.) 

Agrotis  intracta,  Wlk.  Cat.  Lep.  Het.  B.  M.  x.  p.  346. 

One  male  from  Thundiani,  October  8th,  1886. 

Walker's  description  was  made  from  the  single  male  from  Nepaul, 
in  the  British  Museum  collection.  Mr.  Moore,  I  believe,  nas  now 
two  females.  The  species  belongs  to  the  group  in  which  the  hind 
wings  of  the  male  as  well  as  of  the  female  are  dark. 

55.  Agrotis  quadrisigna.    (No.  132?) 
Agrotis  quadrisigna,  Moore,  P.  Z.  S.  1881,  p.  350. 
Chersotis  quadrisigna,  Butler,  P.  Z.  S.  1881,  p.  617. 

One  female,  taken  in  May  ;  one  male  at  the  end  of  September,  in 
the  Berham  Gully ;  both  much  damaged. 

Mr.  Moore  makes  it  allied  to  A.  lahyrinthica.  Stand.,  and  to 
A,  placida.  Mr.  Butler,  on  the  other  hand,  says  it  is  related  to 
Chersotis  reetangula,  which,  however,  in  the  male  has  strongly  pecti- 
nated antennee. 

In  his  description  Mr.  Moore  has  omitted  to  mention  one  charac- 
teristic marking,  viz.  that  the  centre  of  the  outer  margin  of  the  reni- 
form  stigtna  is  filled  up  with  brick-red. 

56.  Graphiphora  valida.    (Nos.  20,  154?,  163?) 
GrapMphora  valida,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxiii.  p.  711. 
Seven  specimens,  all  females,  from  Thundiani,  August  to  October^ 

1886. 
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Walker's  tjpes  are  from  Shanghai. 

The  species  appears  peculiarly  liable  to  grease.  It  is  a  narrower- 
winged  insect  than  the  European  G,  ravida. 

57.  Graphiphora  canescens.     (Nos.  154  &  163.) 

Graphiphora  canescens,  Butler,  Ann.  &  Mag.  Nat.  Hist.  1878,  L 
p.  165. 

Cerastis  subdolens,  Butler,  Trans.  Ent  Soc.  1881,  pt.  ii.  p.  181. 

Two  females  and  six  males  from  Tbundiani,  August,  September, 
and  October,  1886. 

Very  closely  allied  to,  if  not  identical  with,  G.  dahlii  of  Europe. 
As  in  that  species,  the  females  are  usually  much  darker  than  the 
males,  though  dark  males  are  occasionally  to  be  seen. 

58.  OXIRA  OCHRACEA.     (Nos.  132  &  154.) 

Oxira  ochracea,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxii.  p.  657. 

Seven  males  and  six  females  from  Thundiant,  Handar,  and 
Rawal  Pindi,  August,  September,  and  October,  1886  ;  a  single 
female  from  Bawal  Pindi,  March  31,  1887.  **  Very  common  at 
sugar." 

Smaller  and  of  more  slender  build  than  &.  canescens^  Butler,  the 
male  with  pectinated  antennae.     As  in  that  species,  the  fore  wing  of 
the    female  is  dull    brown    or  brownish  red,  of    the  male  more 
reddish  ochreous,  though  in  this  case  also  some  specimens  of  the 
male  are  as  dark  as  the  females.     The  markings  are  similar.    A 
geminated  sinuous  black  basal  and  subbasal  line,  a  curved  denticu- 
lated discal  line,  often  immediately  followed  by  a  narrow  paler  fascia  *, 
a  pale  submarginal  line,  preceded  on  the  costa  by  a  brownish  shade ; 
orbicular  stigma  of  the  ground-colour,  merely  edged  with  darker ; 
reniform  variable,  often  pale-margined  only,  or  with  the  upper  part 
filled  up  with  ochreous  grey,  the  lower  with  dark  fuscous,  often 
more  conspicuously  paler  in  the  female.      In  each  sex  they  are 
sometimes  preceded  by  a  black  spot ;  that  before  the  orbicular  being 
triangular  or  wedge-shaped ;  that  before  the  reniform  subquadrate ; 
the  ciaviform  stigma  is  represented,  as  in  all  the  allied  species,  by  a 
small  dark  dot ;  an  angnlated  central  dark  streak  crosses  the  wing 
just  before  the  reniform  stigma ;  cilia  of  the  ground-colour,  with  a 
paler  basal  line,  preceded  by  a  series  of  dark  lunules.     Hind  wing 
dull  fuscous,  with  reddish  fringes  in  both  sexes.     Head  and  thorax 
concolorous  with  the  fore  wings ;  abdomen  fuscous  (darker  in  the 
female),  with  the  anal  tuft  reddish  ;    antenms  of  the  male  pecti- 
nated. 

Underside  somewhat  iridescent,  pinkish  ochreous,  more  pink 
along  the  costa  and  hind  margin  of  the  fore  wing ;  bind  wing  with 
a  central  dark  spot  and  narrow  curved  band. 

After  the  above  description  (of  a  supposed  new  Graphiphora)  was 
written,  made  from  the  fourteen  specimens  above  recorded,  I  dis- 
covered that  the  type  of  Walker's  Oxira  ochracea,  a  male  from 
Ceylon,  was  identical.  In  all  points,  except  the  pectinated  antennae, 
the  species  agrees  well  with  Graphiphora  canescens,  Butler,  the 
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Indian  type  of  O.  dahlii.  Walker  described  his  insect  from  the 
single  male  still  extant,  and  by  reason  of  the  pectinated  antennsB 
placed  it  next  after  Heliophobus,  This  is  manifestly  not  its  proper 
place,  bnt  if  the  pectination  of  the  male  antennae  is  held  to  be  suffi- 
cient reason  for  the  erection  of  a  new  genus,  that  genus  must  stand 
in  immediate  proximity  to  Graphiphora, 

59.    OCHROPLEURA  DENTICULATA,  Sp.  n.      (No.  144.) 

Fore  wing  dull  dark  brown  with  a  reddish  tinge,  blackish  towards 
the  base  of  the  inner  margin  ;  the  costa  broadly,  but  not  strikingly, 
paler  from  the  base  to  beyond  the  middle,  neyer  with  so  decided  a 
streak  as  in  0.  triangularis ;  a  pale  sinuous  subbasal  line,  bordered 
on  either  side  with  darker  ;  a  curved  and  strongly  serrated  pale  line 
beyond  the  middle,  also  dark-bordered  ;  this  latter  starts  obliquely, 
and  somewhat  indistinctly,  from  the  costa,  then  tums]and  runs  paral- 
lel to  the  hind  margin,  forming  four  very  prominent  teeth  (of  which 
the  first  is  curved  and  blunt,  the  other  three  very  acute),  and  attains 
the  inner  margin  with  three  short  curves  ;  beyond  this  line  is  a  dark 
brown  fascia,  vrith  an  irregular  outer  edge ;  orbicular  stigma  pale, 
oblique,  its  upper  end  merged  in  the  pale  costal  streak  ;  reniform 
stigma  filled  up  with  dark,  and  with  a  paler  margin ;  the  space 
between  the  stigmata  dark  brown,  as  is  also  the  claviform  stigma, 
fringes  dark  brown  with  a  fine  pale  basal  line,  preceded  by  a  series 
of  black  curves.  Hind  wings  entirely  dark  fuscous,  with  white 
fringes ;  head,  face,  and  thorax  reddish  brown  ;  abdomen  fuscous. 
Underside  glossy  ocbreous  grey,  with  a  reddish  tinge  along  the  costa 
of  the  fore  wing  ;  all  the  veins  strongly  marked ;  each  wing  with  a 
central  spot  and  a  narrow  dark  band,  the  hind  wing  also  broadly 
darker  before  the  hind  margin. 

Expanse  of  wings  58  millim. 

Three  males  from  Thundiani,  August  1886.     '*  Taken  at  sugar." 

60.  OCHROPLSXJRA  FLAMMATRA. 

PhaUena-Noctua  flammatray  Gmel.  S.  N.  i.  5.  p.  2543. 
Two  males,  taken  at  sugar.     Rawal  Pindi,  March  31,  1887. 

61.  OCHROPLEURA  TRIANGULARIS. 

Ochropleura  triangularis,  Moore,  P.  Z.  8.  1867,  p.  55. 
One   female  in   good   condition,  at    sallow-bloom.     Thundiani, 
May  1,  1887. 

62.  Ochropleura  coGNATA.    (No.  167.) 

Graphiphora  cognata,  Moore,  Desc.  Lep.  Col.  Atkinson,  ii.  p.  119. 
One  male,  Thundiani,  August  6,  1886. 
**  Not  uncommon  at  sugar  in  August" 

63.  Ochropleura  c-nigrum. 
Phalana-Noctua  c-nigrum,  L.  F.  S.  p.  1193. 
One  female,  Campbellpore,  March  20«  1886. 
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Family  Hadenidjb. 

64.  EuROis  viRENs.    (No.  143.) 

Eurois  virena,  Butler,  Ann.  &  Mag.  Nat.  Hist.  18/8,  i.  p.  194; 
Butler,  111.  Lep.  Het.  B.  M.  pt.  iii.  pi.  45.  fig.  5. 
One  male,  caught  August  23,  1886,  at  Thundiani. 
*'  Only  two  specimens  were  captured." 

65.  EUPLEXIA  PECTINATA,  sp.  n.     (No.  131.) 

Two  females  and  two  males,  from  Thundiani,  2l8t  August,  1886. 

**  One  of  the  commonest  moths  at  sugar,  in  August." 

Besembling  greatly,  but  in  reality  quite  distinct  from,  E.  albovU- 
tata,  Moore.  The  tints  of  the  fore  wing  are  dull  dark  olive,  never 
passing  into  pinky  brown  ;  the  subbasal  white  band  is  narrower,  not 
so  attenuated  towards  the  costa ;  the  second  white  band  is  much 
narrower  on  the  inner  margin,  being  largely  suffused  with  olive,  and 
varied  towards  the  costa  with  small  dull  olive  dots,  but  never  showing 
the  large  brownish  costal  blotch  of  albovittata.  Hind  margin  dark 
olive-brown,  traversed  by  a  fine  undulating  white  line,  before  which 
it  is  darker.  Thorax  dark  olive,  with  only  a  small  pinkish^white 
tuft  behind ;  abdomen  dull  fuscous,  without  a  white  base ;  palpi 
wholly  dark,  not  white-tipped;  antennae  in  the  female  annulated 
black  and  white  at  the  base  ;  in  the  male  decidedly  pectinated. 
Hind  wings  in  the  female  wholly  dark  grey,  in  the  male  more  whitish 
towards  the  base ;  with  two  curved  whitish  lines  at  the  interior 
angle,  the  inner  one  being  composed  of  two  subcontiguous  white 
curves. 

Underside  dull  grey ;  the  darker  central  band  and  base  of  fore 
wings  showing  through  ;  the  hind  wing  with  a  distinct  central  dark 
spot,  and  less  distinct  narrow  band.  In  albovittata  the  underside 
of  the  fore  wings  shows  a  distinct  large  wbitbh  spot. 

Expanse  of  wings  34  millim. 

66.  Trachea  avriplena.     (Nos.  161  &  210.) 
Eurois  auriplena,  "Wlk.  Cat.  Lep.  Het.  B.  M.  xi.  p.  557- 

One  female  from  Thundiani,  August  20,  and  another  from  Hurri- 
pur,  October  13,  with  the  remark,  ''  rare,  at  sugar." 

.    67.  Haoena  chenopodii.    (No.  55.) 

Phalmna-Noctua  chenopodii,  Gmel.  S.  N.  i.  5.  p.  2543.  1036. 

One  male  from  Campbellpore,  taken  May  22,  1886. 

The  only  difference  between  this  specimen  and  ordinary  J7.  chewh 
podii  is  a  more  noticeable  pale  oblique  blotch  beneath  the  reniform 
stigma. 

68.  Hadena  adjuncta.    (No.  134  7) 
Hadena  adjuncta,  Moore,  P.  Z.  S.  1881,  p.  357. 
Five  females  and  three  males,  all  considerably  worn,  August  1886. 
Thundiani. 

Allied  to  J7.  thalassina. 
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69.  POLIA  SCOTOCflLORA.     (No.  120.) 

Polia  Mcotoehlora,  Kollar,  Kaschinir,  p.  482. 

Two  females  and  one  male  from  Thundiani,  Aogust  1886.     "  A 
few  only/* 
Hitherto  unrepresented  in  the  Brit.  Mas.  collection. 

70.  Hkcatbra  modssta.    (No.  117.) 

Heeatera  modesta,  Moore,  Desc.  Het.  Lep.  Coll.  Atk.  pt.  ii. 
p.  125. 

One  female  from  Thundiani,  taken  September  5,  1886.  **  Two 
or  three  only  were  taken." 

Family  CosiiiiDiB. 

70  a.  CosMiA ,  sp.  n.    (No.  132  ?) 

Two  females  from  Dumtanar,  October  11, 1886,  both  machwom* 
Sent  along  with  Oxira  ockracea,  and  confused  with  it,  till  a  series  of 
specimens  in  good  condition  in  the  Hocking  Collection  enabled  them 
to  be  separated.  Mr.  Butler  has  determined  it  to  be  a  Cosmia,  at 
present  unnamed. 

Family  HsLioTHiDiB. 

71.  Heliothis  armioera.     (No8.  12  &  21.) 
Noctua  armiffera,  Hb.  Noct.  pi.  79.  fig.  370. 

Four  males,  all  from  Campbellpore,  and  four  females  from  that 
place  and  from  Hassan  Abdal  and  Akhor,  in  April,  May,  and  June, 
1886. 

All  the  males  are  the  small  brown  form;  all  the  females  the 
larger  greyer  one. 

72.  Heliothis  PELTI6ERA.    (No.  12.) 

Noetua  peltigera  (W.  V.  89.  2),  Hb.  Noct.  pi.  63.  fig.  310. 
One  male  taken  the  end  of  July,  at  Khairabad. 

Family  AcoNTiiDiB. 

73.  ACONTIA  LUCIDA.     (No.  46.) 

Phaliena-Noctua  lucida,  Hufn.  Berl.  M.  iii.  p.  302.  424. 
Acontia  Solaris,  Tr.  Schm.  Eur.  v.  Abh.  3,  p.  244.  6. 
One  female  from  Chittar  Pahar,  two  males  from  Campbellpore 
and  Khairabad ;  all  taken  in  April,  1886. 

74.  Thalpochares  triangularis,  sp.  n.    (No.  49.) 

Fore  wing  very  pale  olive  tinged  with  pink ;  a  sharply  bordered 
basal  patch,  an  equally  sharply  bordered,  but  smaller,  costal  triangle, 
and  a  narrow  marginal  line  together  with  the  fringes  dark  olive- 
brown  ;  immediately  beyond  the  basal  patch  and  the  costal  triangle 
are  two  delicate  pink  fasciae,  glossy  in  certain  lights.  Hind  wing 
with  the  cilia  dull  fuscous.      Head,  face,  and  thorax  dark  olive- 
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brown  ;  palpi  paler  ;  abdomen  fuscous.  Underside  pinkish  ochreoiu, 
with  the  dark  markings  of  the  fore  wing  slightly  visible. 

Expanse  of  wings  16  millim. 

One  female  from  Campbellpore,  May  21,  1886. 

In  the  Hocking  Collection,  and  likewise  in  Mr.  Moore's,  there  is  a 
species  closely  allied  to  the  present  one,  which  Mr.  Moore  has  re- 
ferred to  the  genus  Xanthoptera.  But  all  the  species  of  that  genus, 
as  at  present  known,  have  quite  a  different  facies  and  ground-colour, 
and  are  all  natives  of  America  only.  For  the  present,  therefore,  I 
have  thought  it  better  to  locate  the  species  in  TAalpochares,  a  geous 
which,  aiB  our  knowledge  increases,  will  no  doubt  demand  a  further 
subdivision. 

75.  Xanthodes  innocens. 

Xanthodes  innocens,  Wlk.  Cat.  Lep.  Het.  B.  M.  xv.  p.  1752. 

One  worn  male  from  Campbellpore,  July  23,  1886. 

Also  taken  at  Aden  and  Kurrachee. 

7Q*   CURXJBASA  CRUENTATA.      (No.  108.) 

Curubasa  cruentata,  Moore,  P.  Z.  S.  1881,  p.  367- 
One  male  from  Kala  Pani,  August  7,  1886.    Hardly  recognizable. 
Mr.  Moore's  specimens  are  from  N.W.  India    and  Noashera, 
Cashmir. 

77*   DORIKA  8ANGXJINOLENTA. 

Dorika  aanguinolenta,  Moore,  P.  Z.  S.  1881,  p.  363. 

One  male,  dreadfully  worn,  from  Abbotabad,  August  31,  1886. 

Mr.  Moore  gives  Bombay  as  a  locality. 

78.   AdISURA  MARGINALI8. 

Adisura  marginalU,  Moore,  P.  Z.  S.  1881,  p.  368. 

Antkophila  marginalia,  Wlk.  Gat.  Lep.  Het.  B.  M.  xii*  p.  830. 

One  female,  dated  July  27,  from  Campbellpore. 

A,  marginalia  has  no  pink  flush  on  the  hind  margin  and  the  costa  is 
narrowly  pale.  A,  delicia,  Felder,  pi.  108.  fig.  40,  has  yellow  fringes. 
A.  dulcis,  Moore,  P.  Z.  8.  1881,  p.  368,  pi.  37.  fig.  20,  should  have 
the  hind  margin,  according  to  the  description,  pink,  but  the  figure 
does  not  so  represent  it. 

Family  TnYRiDiDiB. 

Thyridiphora,  gen.  nov. 

Fore  wings  triangular ;  costa  thickened,  with  a  strong  fold  on  its 
under  surface  for  four  fifths  of  its  length  ;  convex  at  the  base,  then 
incurved  beyond  the  middle,  and  again  convex  before  the  apex, 
which  is  prominently  produced ;  hind  margin  curved,  convex,  with 
a  slight  prominence  halfway  down,  and  a  strongly  expressed  anal 
angle  ;  the  inner  margin  is  also  slightly  curved  outwards.  Costal 
Tein  hidden  under  the  fold  ;  cell  long,  reaching  to  four  fifths  of  the 
wing ;  first  subcostal  branch  starting  at  four  fifths,  the  second  half- 
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wtj  between  the  first  and  the  end  of  the  cell ;  here  the  taboostal 
divides  and  forms  an  oval  additional  cell,  devoid  of  scales,  from  the 
upper  end  of  which  the  third  and  fourth  subcostal  branches  start, 
and  the  fifth  from  the  lower  end ;  discocellular  regularly  curved ; 
the  radial  from  the  centre ;  upper  median  from  a  little  above  the 
lower  end  of  the  cell ;  middle  median  from  its  end ;  lower  at  four 
fifths ;  submedian  straight  to  a  little  above  the  anal  angle ;  interno- 
median  fold  parallel  to  it ;  internal  vein  curved  basewards.  Hind 
wings  triangular,  bi;t  with  both  angles  rounded ;  the  subcostal  much 
thickened  at  the  base,  having  apparently  absorbed  the  costal ;  the 
cell  broad,  reaching  to  four  fifths  of  the  wing ;  discocellular  strongly 
angulated  basewards  in  the  centre,  its  upper  half  obsolete ;  two  sub- 
costal branches  from  the  upper  end,  from  the  upper  one  of  which  a 
shord  third  branch  is  emitted,  representing  the  end  of  the  costal ;  a 
recurrent  vein  through  the  angle  of  the  discocellular ;  radial  and  two 
npper  medians  all  close  together  from  the  lower  end  of  the  cell ; 
lower  median  at  four  fifths ;  three  internal  veins.  Head,  thorax, 
and  abdomen  stout,  as  are  the  legs  and  palpi ;  the  latter  thickly 
scaled,  as  long  as  the  head,  ascending,  the  third  joint  curved  down- 
wards ;  anteunse  laminated,  yejj  thick  in  the  miue ;  eyes  large. 

79.  Thyridiphora  fenkstrata,  sp.  n. 

Fore  wing  grejish  ochreous  with  two  faintly  darker  lines,  which 
show  shght  traces  of  serration  ;  one  leaving  the  inner  margin  in  the 
middle  and  curving  into  the  costa,  the  other  starting  a  little  way 
beyond  the  first  and  running  obliquely  towards  the  apex,  but  deflexed 
before  reaching  it  on  to  the  costa,  which  it  reaches  above  the  oval, 
scaleless  eyelet-hole,  which  stands  beyond  the  apex  of  the  cell; 
fringes  slightly  darker.  Hind  wing  paler,  but  with  darker  hind 
margin.  Underside  dull  ochreous,  with  patches  of  darker  scales 
along  the  course  of  the  lines.  Head,  thorax,  and  abdomen  all  pale 
ochreous.     Expanse  of  wings  14  millim. 

One  female,  Campbellpore,  July  3,  1886. 

This  peculiar  little  species  is  like  a  Bomhyx  mori  in  miniature. 
It  appears  much  subject  to  grease.  Two  examples  from  CoL 
Swinhoe,  unnamed,  in  the  Brit.  Mus.  collection,  are  almost  trans- 
parent from  this  cause.  Although  so  much  smaller  in  expanse,  the 
neuration  of  the  wings  and  the  structure  of  the  antennsQ  indicate  an 
affinity  with  the  Thyrididse. 

Family  PLuaiiDiS. 

80.  Plusia  ni.    (No.  43.) 

Nociua  ni,  Hb.  Noct.  pi.  58.  fig.  284. 

?  Pluiia  extrahcM,  Wlk.  Cat.  Lep.  Het.  B.  M.  xii.  p.  929. 

T  Pluiia  sigmficans,  Wlk.  Cat.  Lep.  Het.  B.  M.  xii.  p.  930. 

One  male  and  one  female  from  Campbellpore,  taken  early  in  June, 
1886. 

The  only  difference  discernible  in  P.  extraheru,  Wlk.,  =  P.  si§fni- 
/kans,  Wlk.,  is  that  the  males  have  the  underside  of  the  anal  tuft 

22* 
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92.  Catocala  nivea.    (No.  160.) 

Catoeala  mVea,  Butler,  Cist.  Ent.  ii.  p.  241.2;  111.  Lep.  Het. 
B.  M.  pt.  ii.  pi.  33.  fig.  4. 

One  male,  August  20,  1886,  from  Thundiani,  differing  from  Mr. 
Butler's  type  from  Japan  only  in  the  black  i>and  of  the  hiud  wiug 
not  quite  reaching  the  costa. 

*^Two  specimens  at  sugar.*' 

93.  CaTOCAIJI  PERSIMILI8,  sp.  u.     (No.  146.) 

One  female,  Thundiani,  August  17,  1886. 

Resembles  C.  dotata,  Wlk.,  very  closely,  but  differs  in  the  follow- 
ing points: — ^in  the  fore  wings  the  basal  area  is  not  filled  up  with  dark, 
but.  is  bordered  by  a  dark  hue  ;  the  serratures  of  the  transverse  hne 
beyond  the  middle  are  much  less  acute  and  prominent,  except  that 
above  the  inner  margin,  which  is  decidedly  larger.  On  the  costa 
beyond  the  line  is  a  distinct  blackish  blotch,  and  before  the  hind 
margin  a  dark  plain  fascia,  which  in  C.  dotata  is  a  black  serrated  line : 
in  the  hind  wing  the  yellow  space  between  the  central  and  marginal 
dark  bands  is  much  ampler,  and  broadly  interrupts  the  marginal 
band.    Expanse  of  wings  56  millim. 

94.  Catocala  patala.    (No.  207.) 

Catocala  patala,  Feld.  Reise  Nov.pl.  112.  fig.  23. 

One  male,  from  Thundiani,  October  8,  1886. 

Akin  to  C.jonasei,  Butler,  from  Japan,  but  slightly  larger,  and 
distinguished  at  once  by  the  bluish  tinge  and  the  dark  basal  area, 
which  in  jonasei  is  merely  pale  grey  with  a  darker  bordering  line. 

Felder*8  types  also  were  from  North  Hindostan. 

As  the  species  has  never  been  described,  but  is  only  figured  by 
Felder,  I  insert  the  following  description : — 

Fore  wing  pale  grey,  with  a  slight  bluish  tinge  ;  basal  area 
brownish  grey,  with  a  short  black  transverse  line  near  the  base,  and 
,  bordered  by  a  distinct  oblique  blackish  line,  which  is  sharply  angu- 
lated  basewards  on  the  submedian  nervure  ;  this  darker  tint  of  the 
basal  area  is  continued  beyond  it  along  the  inner  margin  as  far  as  the 
next  line  ;  central  area  pale  ochreous  grey,  containing  a  brownish 
patch  on  the  costa,  between  two  black  spots,  and  embracing  the 
reniform  stigma,  which  has  beyond  it  and  obliquely  below  it  a  large 
,  patch  of  bluish  grey ;  external  area  fuscous  grey,  bounded  inter- 
nally by  a  strongly  marked  serrated  black  line,  which  emits  a  black 
dash  basewards  along  the  submedian  nervure ;  beyond  this  line  can  be 
traced  a  zigzag  light  and  dark  fascia ;  a  row  of  black,  white-centred 
lunules  along  the  hind  margin.  Hind  wing  luteous,  clouded  with 
darker  at  the  base  along  each  margin  ;  \«ith  a  black  central  fascia, 
.which  forms  a  strong  right  angle  externally,  nearly  meeting  a  pro- 
jection of  the  marginal  border ;  this  latter  is  broad,  black,  and 
^  uninterrupted,  with  a  broad,  roundish,  luteous  spot  at  the  apex. 
Underside  fuscous,  varied  with  paler,  both  wings  with  a  broad  black 
central  fascia,  which  in  the  fore  wing  is  preceded  by  a  pale  luteous. 
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and  followed  by  a  whitish  fascia ;  the  hind  wing  has  the  entire  base 
lateous,  and  a  luteous  fascia  before  the  marginal  border. 

Head  and  thorax  pale  grey,  mottled  with  darker  grey  and  fuscous ; 
abdomen  dull  fuscous  above,  pale  ochreous  grey,  almost  whitish, 
beneath ;  palpi  fuscous,  with  the  apex  of  the  second  joint  and  the 
underneath  parts  pale  grey.     Expanse  of  wings  70  inillim. 

In  this  case  also,  from  a  comparison  of  six  good  specimens  in  the 
Hocking  Collection,  Mr.  Butler  has  come  to  the  conclusion  that  the 
species  is  distinct  both  from  C.  patala,  Felder,  and  C7.  jonaseit 
fiutler. 

Family  Ommatophorid^. 
9.5.  Nyctipao  albocincta.    (No.  176.) 

Nyetipao  albieincia,  Wlk.  Cat.  Lep.  Het.  B.  M.  xiv.  p.  1304. 
Erebus  albicinctus^  Kollar,  Kaschmir,  iv.  p.  474,  pi.  22. 
One  male  from  Abbotabad,  August  31,  1886. 

Family  EREBiiDiS. 

96.  Sypna  punctosa.     (No.  213.) 

Sypna  punctoaa,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxiii.  p.  939. 
One  female  from  Abbotabad,  August  31,  1886. 

97.  Patula  macrops.     (No.  176.) 

Patula  macrops,  Gn.  Noct.  iii.  p.  1 77. 
PkaUena'Attacus  macrops^  L.  S.  N.  iii.  p.  225. 
One  female  taken  at  Abbotabad,  August  31,  1886. 

Family  HYPOPYRiDiE. 

98.  SpIRAMA  COHiSRENS.      (No.  212.) 

Spirama  coharens,  Moore,  Ceylon,  iii.  p.  149,  pi.  165.  figs.  3,  3ar 
Spiramia  cofusrens,  Wlk.  Cat.  Lep.  Het.  B.  M.  xv.  p.  1321. 
One  male  from  Hurripur,  October  13,  1886.     •«  Fairly  common." 

99.  Hypopyra  extricans. 

Hypopyra  extricans,  Wlk.  Cat.  Lep.  Het.  B.  M,  xiv.  1328. 
One  female,  taken  October  13,  at  Hurripur. 
Walker's  types  were  from  North  China. 

Family  DYSGONiiOiS. 

100.  AOHiEA    MELICERTE.       (No.  33.) 

Phalana-Noctua  melicerte,  Drury,  Ins.  i.  p.  46,  pi.  23.  fig.  1. 
One  male,  three  females,  Campbellpore,  July  19,  1886. 

101.  ReMIGJA  ARCHESIA.      (No.  180.) 

PhaUena-Noclua  arehesia.  Cram.  Pap.  Exot.  iii.  p.  145,  pi.  273. 
figs.  F,  G. 
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Bemigia  bi/asciata,  Wlk.  Cat.  Lep.  Het.  B.  M.  zxxiii.  p.  1014. 

Remigia  gregalis^  6ii.  Noct.  iii.  p.  320. 
:    Remigia  pellita,  6n.  Noct.  iii.  p.  316. 

One  female,  from  Kala  Pani,  September  1,  1886. 

A  widely  distributed  species.  The  females  are  more  reddish,  the 
males  greyer,  with  the  two  fasciae  more  pronounced.  The  latter 
very  frequently,  but  not  invariably,  have  a  black  spot  near  the  inner 
margin  before  the  first  fascia. 

Mr.  Moore  (Ceylon,  iii.  191)  erects  this  species  into  a  genus  by 
itself,  under  the  name  Cauninda;  but  the  characteristics  given 
appear  to  be  merely  relative. 

102.  Lagoptera  elegans.     (No.  200.) 

Ophiusa  elegans.  Van  der  Hoeven,  Lep.  Nov.  pi.  5.  fig.  6  a,  6. 
One  female,  Dumtanar,  September  29,  1886. 

103.  DySGONIA  LATIFASCIAy  sp.  n.     (No.  17.) 

Fore  wing  olive-brown ;  the  usual  central  fascia  whitish,  with  a 
lilac  tinge,  wider  at  each  extremity  than  in  the  middle ;  the  oliTC- 
brown  space  beyond  it  quite  as  wide  as  the  basal  space,  narrowly 
white-bordered  throughout  from  costa  to  inner  margin  ;  this  border 
is  not  angulated  nor  indented,  as  in  other  species  ;  it  runs  at  first 
obliquely  outward  from  the  costa  for  about  one  third  of  the  wing, 
then,  without  forming  an  angle,  vertically  for  a  short  distance,  not 
concave  inwards,  and  finally  obliquely  inwards,  slightly  einuous,  but 
without  any  distinct  indentation.  Apex  with  a  triangular  olive- 
brown  spot,  faintly  white-bordered  internally,  and  a  smaller  confluent 
one  below  it ;  hind  margin  pale  lilac-grey,  preceded  by  a  dull  fuscous 
shade ;  a  row  of  very  minute  dark  submarginal  dots.  Cilia  pale 
ochreous.  Hind  wing  dull  olive-brown,  with  a  rather  ill-defined 
bluish-white  central  band ;  fringes  nearly  white ;  the  anal  angle 
narrowly  greyish.     Head,  thorax,  and  abdomen  fuscous-olive. 

Expanse  of  wings  48  miUim. 

One  male  from  Campbellpore,  July  20,  1886. 

This  agrees  precisely  with  a  very  perfect  specimen  from  Soinn  in 
the  British  Museum  collection,  which  had  been  inadvertently  placed 
among  D.  arctottenia.  It  may  be  distinguished  at  once  from  all  allied 
species  by  the  much  greater  width  of  the  discal  band,  which  ap- 
proaches that  of  D.  conficiens. 

104.  DySOONIA  OLYMPIA.     (No.  170 
Ophiusa  olympia,  Swinhoe,  P.Z.  S.  1885,  p.  466. 
One  male  from  Campbellpore,  June  3,  1 886. 

In  this  specimen  the  white  band  is  not  only  thinner  than  in  the 
female,  but  also  differs  in  shape,  being  much  narrower  on  the  inner 
margin  than  at  the  costa,  as  in  D.  analis. 

.  The  comparison  of  a  numerous  series  in  the  Hocking  Collecdoo 
proves  this  to  be  only  a  variety  of  2>.  aibivitta. 


J 


1 688.]  FROM  WB8TSRN  INDIA.  317 

105.  HOMOCA  CLATHRUM.      (No.  78.) 

Homcta  elathrum,  Gn.  Noct  iii.  p.  207. 

One  female,  July  18,  1886,  from  Hassan  Abdal. 

106.  Grammodes  stolida.     (No.  29.) 
Noctua  siolidOf  Fabr.  Sp.  Ins.  iL  218.  54. 

One  female  and  three  males  from  Campbellpore  and  Chittar  Pabar ; 
dated  June  2  and  April  28  respectively. 

Family  THERMssiiDiB. 

107.  Capnodes  trifasciata.     (No.  100.) 
Capnodea  trifasciata,  Moore,  P.  Z.  8.  1877,  p.  612. 

One  female  from  Campbellpore,  July  30,  18S6.  In  fresh  spe- 
cimens, like  this  one,  the  three  dark  fasciae  are  scarcely  visible,  while 
the  white  dots  are  more  distinct.  C.  stellata,  Moore,  a  larger,  redder 
insect,  with  the  costal  white  dots  still  more  pronounced,  is  probably 
only  a  local,  insular  form. 

108.  Magulaba  mcectalis. 

Magulaha  mcestalis,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxiv.  p.  1127. 

Egnasia  erebina,  Butler,  Ann.  &  Mag.  Nat.  Hist.  1879,  iv.  p.  450. 

One  female  from  Campbellpore,  July  27>  1886. 

Walker  gives  9  lines  as  the  expanse  of  the  wings ;  his  type  in 
the  British  Museum  collection,  which  is  from  Sierra  Leone,  only 
measures  6  lines,  as  does  the  other  specimen  from  Aden.  The 
present  one  from  Campbellpore  expands  8  lines.  Mr.  Butler*s  type 
of  erebina  measures  1 1  lines :  this  is  from  Japan. 

Family  HYPENiDiS. 

109.  Hypbna  laceratalis. 

Hypena  laceratalis^\Wlk»  Cat.  Lep.  Het.  xvi.  p.  60 ;  Moore,  Ceylon, 
iii.  p.  224,  pi.  176.  figs.  5,5  a. 

Two  dilapidated  specimens  from  Campbellpore,  July  30,  1886. 

110.  Hypena  angustalis,  sp.  n. 

One  female  only,  from  Dumtanar,  October  11,  1886. 

The  single  specimen  sent  is  much  rubbed  towards  the  base  of  the 
fore  wings ;  but  it  evidently  belongs  to  the  group  containing  H.  abdu- 
ealis,  Wlk.,  from  the  Punjaub,  H.  curvi/eralts,  Wlk.,  from  Java,  and 
if.  columbaris,  Butler,  from  Japan,  which  all  have  a  single  long  curved 
streak  running  from  the  apex  to  near  the  base  of  the  inner  margin. 
It  most  closely  resembles  IT,  abducalis ;  but  the  fore  wing  is  narrower 
and  longer,  with  a  trace  of  a  row  of  dark  submarginal  spots.  Ex- 
panse of  wings  34  millim. 

111.  HORMISA  CRAMBOIDES.      (No.  112.) 

Hormisa  cramboides,  Butler,  111.  Lep.  Het.  iii.  p.  62,  pi.  56.  fig.  6. 
Six  specimens,  two  females  and  four  males,  from  Thundiani  and 
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Kala  Pani,  taken  in   July  and  August,   1886,  and  April  1887. 
**  Common  in  August." 

The  three  specimens  in  the  British  Museum  colleciiou,  from  Japan, 
are  all  males ;  the  female  is  paler  and  clearer. 

112.  HydRILLODES  BRYTHUSALIS. 

Boeana  erythusalU,  Wlk.  Cat.  Lep.  Het.  B.  M.  xvi.  p.  177. 
One  female,  much  damaged,  from  Dumtanar,  July  29.     **  Taken 
at  ivy." 

Occurs  also  at  Sarawak,  Borneo. 

GEOMETRINA. 
Family  URAPTERYOiDiS. 

113.  UrAPTERYX  PLURISTRIQATA,  Sp,  U.       (No.    109.) 

Ground-colour  pure  white  ;  fore  wings  with  two,  hind  wings  with 
one,  rather  hroad  transverse  grey  lines ;  those  on  the  fore  wing  almost 
parallel,  and  containing  between  them  a  short,  thin,  grey  transverse 
line,  which  does  not  touch  the  costa ;  the  basal,  central,  and  marginal 
areas  all  thickly  shot  with  fine  grey  transverse  streaks  ;  fringes  grey. 
Hind  wing  also  thickly  covered  with  similar  streaks,  and  bearing  at 
the  base  of  the  tail  two  black  submarginal  spots,  the  upper  one 
linear,  twice  as  long  as  the  lower,  with  some  brick-red  scales  at  its 
lower  end ;  fringes  bnck-red.  Head,  thorax,  and  abdomen  pure 
white ;  palpi  and  antenusB  brownish.  Expanse  of  wings  42-45 
millim. 

Three  males  from  Thundiani,  August  1886. 

This  is  closely  allied  to  an  unnamed  species  from  Japan,  in  the 
British  Museum  collection ;  but  the  Japanese  insect  has  blunter 
fore  wings,  with  the  two  transverse  lines  evidently  approximating  on 
the  inner  margin,  and  only  the  marginal  area  streaked  with  grey ;  in 
the  hind  wings  the  upper  of  the  two  tail-spots  is  rounds  with  a  red 
centre. 

Family  ENNOMiDiS. 

114.  RUMIA  MIMULINA.      (No.  114.) 

Eumia  mimulina,  Butler,  P.  Z.  S.  1886,  p.  388. 
Three  males  from  Thundiani,  August  15,  1886. 

Family  OxYDiiDiS. 

115.  Hyperythra  lutea.     (No.  79.) 
Phalcenn-Geometra  lutea.  Cram.  Pap.  Exot.  iv.  p.  157,  pi.  370. 

figs.  C,  D. 

Hyperythra  luieata,  Moore,  P.Z.S.  1867,  p.  619. 

Hyperythra  limboiariuy  Gn.  Phal.  i.  p.  101,  pi.  3.  fig.  34. 

Hyperythra  peniciHaria,  Gn.  Phal.  i.  p.  101. 

Aspilates  susceptaria,  \Vlk.  Cat.  Lep.  Het.  B.  M.  xxxy.  p.  1664. 

Two  males  and  one  female  from  Khairabad  and  Campbellpore, 
dated  July  23  and  27,  1886.     All  three  much  worn. 
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116.  FyRINIA  PHCBNICO-TiBNIATA.      (No.  107.) 

Aspilates  phcenica-tteniaia,  Kollar,  Kaschmir,  p.  487. 
Heterolocha  phoenica-taniata,  Feld.  Reise  Nov.  pi.  133.  figs.  6,  6a. 
One  female  and  two  males,  from  Kala  Paul  and  Thundiani,  August 
and  September,  1886. 

The  specimen  in  the  Brit.  Mus.  collection  is  from  Mnrree. 

117.  Angerona  stramineata,  sp.  n.    (Nos.  122  &  187.) 
Fore  wing  yellowish  straw-colour,  thickly  sprinkled  with  fulvous 

dots,  especially  over  the  basal  and  marginal  areas,  and  above  the 
anal  angle ;  with  two  fulvous  transverse  lines  and  a  fulvous  central 
spot ;  the  first  line  near  the  base  is  curved,  and  bluntly  angulated 
below  the  costa ;  the  second  runs  parallel  to  the  hind  margin.  Hind 
wing  with  two  curved  fulvous  lines,  one  in  the  centre,  the  other  sub- 
marginal,  approximating  on  the  inner  margin,  where  the  fulvous  dots 
are  densest.  Head,  face,  thorax,  abdomen,  and  antennae  all  alike« 
straw-coloured.  Underside  paler,  only  sparsely  sprinkled  with  dots, 
but  with  the  two  lines,  and  the  central  spot  of  the  fore  wing,  and  the 
two  lines  of  the  hind  wing  strongly  marked. 

Expanse  of  wings  38-42  roillim* 

Four  males  from  Thundiani,  September  1886. 

118.  PSYRA  DEBILIS,  Sp.  U.      (No.  122.) 

tSemiothisa  diplotata,  Feld.  Reise  Nov.  pi.  128.  fig.  16. 

Fore  wings  pale  straw-colour,  sparsely  dusted  vrith  transverse 
fulvous  or  dark  brown  flecks,  more  thickly  towards  the  base  of  the 
costa,  and  crossed  by  three  sinuous  fulvous  or  brown  lines,  which  all 
start  from  black-brown  costal  blotches — the  first  at  one  third  from  the 
base,  the  second  in  the  middle,  the  third  submarginal :  this  last  contains 
two  small  black  subcostal  dots,  with  a  larger  double  blotch  obliquely 
beneath  them,  and  again  two  smaller  ones  at  the  inner  margin : 
between  the  second  and  third  lines  a  still  fainter  one  can  be  traced, 
consisting  sometimes  only  of  a  series  of  isolated  fulvous  dots,  start- 
ing also  like  the  rest  from  a  brown-black  costal  blotch ;  a  faint  ful- 
vous central  dot ;  hind  margin  with  a  row  of  black  dots  ;  fringes 
short,  straw-colour.  Hind  wings  straw-colour,  with  a  central  brown 
band  and  central  spot  touching  it,  followed  by  a  narrower  one,  and 
with  traces  of  a  third,  submarginal,  with  a  brown  spot  in  its  centre ; 
the  transverse  flecks  brown ;  hind  margin  .with  a  row  of  black  dots. 
^ead,  thorax,  and  abdomen  straw-colour.  Underside  with  all  the 
markings  much  darker  ;  the  base  of  the  costa  in  the  fore  wing  brown. 

Expanse  of  wings  38-40  millim. 

Three  males  from  Thundiani,  August  16  and  \9,  September  5, 
1886,  with  the  remark  '' fairly  common  in  August." 

A  much  more  fragile  and  delicately-built  insect  than  either  P. 
euneata,  Wlk.,  or  P.  angulifera,  Wlk.,  without  the  striking  angular 
dark  blotches  which  form  so  prominent  a  feature  in  them. 

Semiothisa  diplotata,  Feld.  Reise  Nov.  pi.  128.  fig.  16,  from 
Bengal,  may  represent  a  small  strongly-coloured  male  of  this  species. 
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Family  CBnochromiidjl 

119.  NiPHONISSA  ARIDA.     (No.  227.) 

Niphonissa  arida,  Butler,  Ann.  &  Mag.  N.  H.  1878,  i.  p.  394. 
One  female  from  Thundiani,   caught  April    30,1887.  agreeing 
perfectly  with  Mr.  Butler's  type  from  Japan. 

Family  BoARMiiDiB. 

120.  MkNOFHRA  8UBPLAGIATA.      (No.  125.) 

Hemerophila  tubplagiata^  Wlk.  Cat.  Lep.  Het.  B.  M.  xxi.  p.  319. 

One  female  and  three  males,  from  Thundiani  and  Murree ;  one 
male  dated  September  1885,  two  males  August  1886,  and  the  female 
April  30,  1887.     "  Uncommon." 

121.  Alcis  iterata.     (No.  184.) 
Boarmia  iterata,  Butler,  P.  Z.  S.  1886,  p.  389. 

Three  females  from  Thundiani,  August  and  September  1886,  and 
one  female  from  Murree,  September  1885. 

In  two  of  the  females  the  ground-colour  is  suffused  with  dark 
fuscous,  leaving  only  two  pale  blotches,  one  subcostal,  and  another  in 
the  middle  of  the  hind  margin  :  in  the  other  two,  the  entire  wing 
is  dull  dirty  fuscous,  with  the  lines  very  obscure. 

Underside  :  fore  wing  dull  ochreous,  with  a  dark  grey  marginal 
band  of  uniform  width,  containing  a  paler  patch  in  the  middle ; 
iMiother  paler  patch  is  in  the  centre  of  the  costa. 

122.  Alcis  trikotaria.     (No.  115.) 

Boarmia  trikotaria^  Feld.  Reise  Nov.  pi.  126.  fig.  10. 

'^  Boarmia  picata,  Butler,  Trans.  £.  S.  1881,  p.  408. 

Two  females,  seven  males,  from  Thundiani,  August  16,  1886. 
'  Like  so  many  others  of  the  genus,  this  species  varies  considerably 
in  depth  of  colour  and  disposition  of  shades.  The  two  females  have 
the  central  band  much  paler  and  clearer,  very  much  like  Aicispieata, 
Butler,  from  Japan.  Sometimes  the  space  between  the  first  and 
second  lines  is  filled  up  with  dark,  so  as  to  form  a  curved  blackish 
fascia. 

it  occurs  also  in  the  Himalayas,  and  in  Afghanistan. 

The  underside  of  this  species  is  rather  bright  straw-colour  :  the 
fore  wing  with  a  broad  black  hind  margin,  especially  at  the  apex,  and 
with  a  black  projection  from  it  in  the  centre  towards  the  inner  line, 
which  is  itself  sometimes  blackish  ;  in  the  middle  of  the  marginal 
black  band  is  a  straw-coloured  patch  :  hind  wing  with  dark  hind 
margin,  two  undulating  dark  lines,  and  central  spot  dark. 

**  Very  common  in  August." 

123.  Alcis  nudipsnnis,  sp.  n.    (No.  115.) 

Fore  wing  pale  grey,  without  any  darker  suffusion  ;  a  curved  black 
line  at  one  third,  and  another  beyond  it,  about  the  centre,  are  both 
more  distinctly  marked  on  the  costa,  and  approach  one  another  on 
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the  inner  margin  ;  the  space  between  them  is  sometimes  filled  up 
with  blackish  ;  at  one  third  from  the  apex  another  line,  also  blackest 
towards  the  costa,  starts,  forming  in  its  course  two  blunt  angulations 
and  three  curves,  and  reaches  the  inner  margin  at  an  equal  dbtance 
from  the  central  line  as  that  line  is  from  the  first ;  beyond  this 
third  line  the  wing  is  slightly  darker.  Hind  wing  pale  grey,  with 
two  strong  dark  lines,  the  first,  nearest  the  base,  straight,  the  second 
curving ;  hind  margin  darker  grey,  with  traces  of  ptiJer  undulating 
lines. 

Underside  :  fore  wing  pale  ochreous,  with  the  base  of  the  costs, 
the  starting-points  of  the  lines,  and  the  third  line  itself  black  ;  beyond 
the  third  line  fuscous.  Hind  wing  pale  ochreous,  with  two  lines  and 
central  spot  dark.     £xpanse  of  wingd  38  millim. 

Two  males  from  Thundiani,  August  and  September,  1886. 

It  is  possible  that  these  may  prove  to  be  only  pale  forms  of  Aids 
iterata,  Butler. 

124.  Gnophos  obtectaria.     (No.  153.) 

Gnophos  obtectaria^  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxv.  p.  1597. 
Three  females  and  three  males,  from  Thundiani  and  Abbotabad, 
August  1886. 

125.  Gnophos  perlita.     (No.  179.) 
Gnophos  perlita,  Butler,  P.  Z.S.  1886,  p.  389. 

Two  males,  from  Abbotabad— one  taken  August  31,  1886,  the 
other  May  7,  1887. 

126.  Gnophos  dispunctata.    (No.  103.) 

Gnophos  dispunctata,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxi.  p.  469. 
One  female,  two  males,  from  Thundiani,  August  19,  1886. 
''Common  in  August  and  September." 

127.  Gnophos  isomktra,  sp.  n.     (No.  153.) 

Fore  wing  grey,  finely  dusted  with  darker ;  the  markings  very  in- 
distinct ;  a  round  central  spot ;  a  dark  spot  on  the  inner  margin, 
apparently  marking  the  termination  of  the  first  line  ;  a  denticulated 
blackish  line  forming  the  edge  of  a  very  slightly  darker  central 
fascia ;  a  series  of  dull  fuscous  lunules  before  the  fringes ;  hind 
wing  the  same.  Head,  thorax,  abdomen,  and  fringes  grey.  Under- 
side pale,  without  dusting  or  markings.     Expanse  of  wings  25  millim. 

One  male,  from  Akhor,  April  22,  1886. 

A  small  species,  about  the  size  of  Q.  mucidaria  of  Europe,  and 
bearing  a  superficial  resemblance  to  Tephrosia  vagaria  from 
Australia. 

Family  Idmjdm. 

128.  Asthena  ochracea,  sp.  n. 

Dull  ochreous  yellow.  Fore  wing  presents  a  succession  of  sinuous 
ochreous-yellow  bauds,  separated  from  one  another  by  paler  and 
narrower  ones ;    the  basal  area  is  a  little  suffused  with  grey,  and 
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traversed  by  a  narrow  pale  band ;  tbe  hind  margin  is  ^eliowisbt 
preceded  by  a  more  distmct  submarginal  pale  band,  which  is  slightly 
interrupted  above  the  anal  angle,  and  terminates  in  a  wider  spot  on 
the  inner  margin.  In  one  example  this  submarginal  band  consists 
of  a  series  of  pale  spots  separated  from  one  another  by  the  yellow 
veins,  and  the  pale  band  before  it  is  paler  and  wider.  Hind  wings 
with  the  hind  margin  yellowish,  and  the  rest  of  the  wing  traversed 
by  a  series  of  undulating  greyish-ochreous  bands,  separated,  like 
those  of  the  fore  wing,  by  paler  ones.  Head,  thorax,  and  abdomen 
pale  ochreous  tinged  with  darker. 

Expanse  of  wings  22  millim. 

Two  females,  from  Thundiani,  August  17, 1886,  in  poor  condition. 

129.  Idaa  mutanda. 

Acidalia  inductata,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxiii.  p.  792,  non 
Gn.  Phal.  i.  p.  494,  Wlk.  xxii.  p.  721. 

One  male  from  Campbellpore,  May  21, 1886. 

Walker's  description  of  his  A.  inductata  is  very  good,  but  his 
name  must  be  altered  as  there  was  already  an  A.  inductata,  Gu., 
from  N.  America. 

130.  iDiEA  PALLIDA,  Sp.  D. 

Fore  wing  silky  white  tinged  with  ochreous ;  with  five  sinuous 
ochreous  lines ;  a  series  of  minute  black  marginal  dots,  and  a  larger 
central  one :  hind  wing  the  same,  but  with  only  four  ochreous  bandau 
Head,  thorax,  and  abdomen  white.     Expanse  of  wings  28  millim. 

One  male,  from  Thundiani,  August  1,  1886. 

An  unnamed  specimen  from  Murree,  in  the  Brit.  Mus.  collection, 
appears  identical. 

131.  Lycauges  relictata. 

Acidalia  relictata^  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxv.  p.  1629. 

Lycauges  demissus,  Swinhoe,  P.  Z.  S.  1886,  p.  456. 

One  example,  male,  without  the  abdomen,  Campbellpore,  July 
14,  1886. 

Col.  Swinhoe  records  it  as  common  at  Mhow  from  February  to 
June.  In  his  description,  which  is  fuller  than  Walker's,  he  does 
not  remark  that  the  oblique  line  on  the  fore  wings  is,  like  that  on  the 
hind  wings,  reflexed  towards  the  costa  before  the  apex  ;  indeed,  the 
markings  on  both  wings  are  identical.  In  other  species  of  the  genus 
the  line  on  the  fore  wing  runs  into  the  apex,  and  the  markings  of 
the  two  wings  are  not  alike. 

Walker  described  the  species  from  a  male  in  the  Saunders  collec- 
tion ;  the  male  appears  to  be  darker  and  smaller  than  the  female. 

132.  (/RA8PEDIA  PERSIMILI8* 

Craspedia  persimilis,  Moore,  Desc  Lep.  Coll.  Atk.  pt.  iii.  p.  254. 
One  male,  May  6, 1887,  from  Kala  Pani. 
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Family  Caberidji. 

133.  CORYCIA  MYTYLATA. 

Corycia  my ty lata,  Gn.  Phal.  ii.  p.  58. 

One  female,  from  Thundiani,  dated  4  th  of  May,  1887»  is  so  much 
worn  that  identificatiou  is  difficult,  but  it  appears  to  answer  the  de- 
scription ;  there  is  no  example  in  the  Brit.  Mus.  collection. 

Family  Macariidjb. 

134.  GONODELA  FU8€OMARGlNATA,  Sp.  n.    . 

Fore  wing  ochreoos,  dusted  with  grey;  basal  patch  slightly 
darker ;  central  line  very  faint  except  towards  the  costa ;  beyond 
the  sinuous  submarginal  line  the  outer  margin  is  dull  purplish 
fuscous,  slightly  paler  at  the  extreme  hind  margin  and  before  the 
apex.  Hind  wing  the  same  ;  both  wings  haTe  a  very  distinct  blad^ 
central  spot,  preceded  in  the  hind  wing  by  a  faint  cross  line. 
Fringes  rather  paler,  but  with  darker  bases. 

Expanse  of  wings  26  millim. 

One  female  from  Campbell  pore,  July  19,  1886. 

This  species  is  closely  allied  to  O,  siniearia  from  China,  and  may 
turn  out  to  be  merely  a  dark  fprm  of  it. 

135.  OONODELA  STRENIATARIA.      (No.  95.) 

Macaria  streniatariat  Wlk.  Cat.  Lep.  Het.  B.  M.xxri,  p.  1646. 
One  female  from  Campbellpore,  July  30,  1886. 

Family  FiDONiiDiS. 

136.  EpIFIDONIA  8IGNATA.      (No.  111.) 

Epifidonia  tignata.  Butler,  P.  Z.  S.  1886,  p.  392,  pi.  35.  fig.  9. 
One  male  from  Thundiani,  August  15,  1886. 
Mr.  Butler's  types  are  from  Murree.     ^^  Common  at  Murree,  rare 
at  ThundianL" 

137.  PhYLETIS  PSLLONIARIA.      (No.  182.) 
Phyletis  pelUmiaria,  Gn.  Phal.  ii.  p.  169. 

One  female  and  two  males  from  Thundiani,  the  latter  in  September 
1886^  the  females  in  April  1887.  The  species  will  dierefore  be 
probably  double-brooded. 

•*  Not  uncommon  in  September." 

138.  Phyletis  inconspicua.    (Nos.  137,  182.) 
PhyletU  inconspicua,  Butler,  P.  Z.  S.  1886,  p.  391. 

One  female  and  two  males,  from  Thundiani  and  Kala  Pani,  Septem- 
ber and  October,  1886. 

"  Not  uncommon  in  August  and  September.'*  Mr.  Butler's  were 
from  Murree. 
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139.  ASPILATES  OBLiaUARIA.      (No.  228.) 

Jspitates  obliquaria^  Moore,  P.  Z.  8.  1867»  p.  649. 

Four  females,  in  good  condition,  May  and  June  1886  and  ]887> 
two  males  worn  in  August,  all  from  TbundianL  The  females  are  all 
larger  than  the  males. 

140.  Bterrha  saoraria.    (No.  19.) 

Phalama^Geometra  sacraria,  L.  8.  N.  ii.  p.  863. 
Sierrha  labda.  Cram.  Pap.  Exot.  ii.  129,  pi.  181.  fig.  D. 
One  male,  July  1886,  from  Campbellpore. 
S.  labda  appears  to  be  only  a  form  of  sacraria  with  the  stripe 
broader. 

Fseudosterrha,  gen.  no?. 

Resembling  Sierrha^  but  with  the  following  difTerences : — In  the 
hind  wine  the  upper  half  of  the  discocellnlary  which  in  Sterrka  is 
obsolete,  is  clearly  present,  and  marked  by  a  slightly  darker  spot ; 
the  scaling  is  decidedly  coarser  ;  the  antennae  of  the  male  are  more 
coarsely  plumose ;  and  the  hind  wings,  instead  of  being  white,  are  of 
the  same  ochreous  tint  as  the  fore  wings. 

141.  Pseudosterrha  ochrea,  sp.  n.    (No.  62.) 

Fore  wings  pale  ochreous,  tinged  with  reddish,  without  markings 
except  a  dark,  indistinctly  expressed  line  running  obliquely  from  the 
middle  of  the  inner  margin  towards  the  apex,  before  which  it  is  re- 
flexed  on  to  the  costa.  Hind  wings  and  fringes  of  both  wings 
ochreous.  Underside  reddish  ochreous,  the  hind  wing  also  showing 
traces  of  a  central  band.  Antennae  of  the  male  strongly  plumose. 
Expanse  of  wings,  female  18,  male  16  millim. 

One  male  and  one  female  from  Campbellpore,  July  16,  1886. 
*'  Common  in  June." 

Family  ZERENiDiS. 

142.  Abraxas  fuscescens.     (No.  152.) 

Abraxas /uscescensy  Butler,  P.  Z.  8.  1886,  p.  392,  pi.  35.  fig.  10. 
One  female  and  two  males   from    Thundiani,   September    1886. 
"  Not  uncommon  in  August." 

Mr.  Butler's  specimens  were  from  Kala-Bagh. 

143.  Abraxas  intermedia,  sp.  n.    (No.  149.) 

Fore  wing  white,  with  a  small  basal  patch  of  mixed  fuscous  and 
tawny  scales,  followed  by  a  clear  white  fasciaform  space  ;  in  the  middle 
of  the  wing  are  the  remains  of  a  curved  central  fascia,  consisting 
of  a  leaden-grey  spot  on  the  costa,  fulvous  at  its  costal  edge, 
immediately  followed  by  two  small  leaden-grey  spots,  one  touching 
the  costa,  and  the  other  beneath  it,  and  of  two  or  three  leaden-grey 
variable  spots  near  the  inner  margin  ;    a  submarginal  curved  row  of 
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flattened  oval  grey  spots  is  preceded  on  the  costa  by  a  single  larger 
one,  and  terminates  on  the  inner  mai^n  in  a  large  irregular  blotch 
of  fulTOus  and  blnish  grey ;  hind  margin  with  a  senes  of  grey 
lanules,  preceded  by  a  few  scattered  grey  dots,  which  sometimes 
coalesce  a  little  below  the  centre  into  a  small  marginal  blotch* 
Hiod  wings  white,  vtith  grey  marginal  lunules  ;  a  fulvous  and  grey 
blotch  at  the  anal  angle,  like  that  on  the  fore  wing,  and  a  sub^ 
marginal  row  of  small  grey  dots,  one  on  each  vein  ;  sometimes  there 
is  a  faint  central  fascia,  most  pronounced  on  either  margin.  Head, 
thorax,  and  abdomen  yellow,  spotted  with  black. 

Expanse  of  wings  38-40  millim. 

A  pair  from  Thundiani  and  Kala  Pani,  March  and  April,  1887. 

The  species  is  intermediate  between  A.  ulmata  and  A,  pusiUa^ 
Batler,  from  Japan ;  smaller  than  ulmata^  and  paler  than  both. 

144.  Abraxas  DivERSi COLOR,  sp.  n.    (Nos.  119,  123.) 

Fore  wings  grey,  with  a  faint  ochreous  tinge  in  certain  lights, 
thickly  dusted  with  fine  black  atoms,  the  costa  itself  with  fine  black 
streaks  ;  a  blackish  curved  line  before  the  middle,  and  a  black  ser- 
rated, and  slightly  curved  line  beyond  the  middle,  both  darkest  at 
their  extremities ;  a  dark  spot  on  the  costa  between  them  appears  to 
be  the  commencement  of  a  faint  ochreous  central  line,  which  ap- 
proaches the  outer  line  on  the  inner  margin  ;  a  black  linear  central 
spot  ;  submarginal  line  edged  internally  with  dark,  and  externally 
with  whitish  ;  towards  the  costa  with  four  blackish  blotches  inter- 
nally and  a  white  border  externally  ;  a  series  of  marginal  black  dots  ; 
fringes  paler.  Hind  wings  pale  fuscous,  with  faint  indications  of  two 
curved  lines,  one  in  the  centre,  the  other  submarginal :  the  latter  edged 
with  paler,  aud  containing  three  darker  patches,  one  at  each  angle 
and  one  in  the  middle  ;  fnnges  whitish.     Head,  thorax,  and  abdomen 

Underside :  fore  wing  dull  smoky  fuscous,  darker  towards  the  hind 
margin ;  the  costa  dotted  black  and  ochreous ;  the  central  line  show- 
ing dark,  and  the  submarginal  ochreous:  hind  wing  ochreous, 
speckled  with  darker,  with  the  central  band  distinct,  aud  the  sub- 
marginal  scarcely  visible. 

Expanse  of  wings  38  millim. 

One  male  and  two  females,  from  Thnndiani,  August  15,  1886. 

Unlike  any  other  Abrtuctu,  but  agreeing  both  in  neuration  and  the 
structure  of  the  palpi  and  antennas. 

145.  LiGDIA  COCTATA.      (No.  58.) 
lAgdia  coctata,  6n.  Phal.  ii.  p.  210. 

Melanippe  restiiuta,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxv.  p.  129^. 

One  female  and  one  male,  from  Kali  Pani  and  Campbellpore ;  the 
latter  caught  July  16,  1886,  the  former  April  28,  1887. 

Bonbt^iUy  distinct  from  the  European  L,  adustata,  Qu&n6e  says, 
•«  fore  wings  more  elongated,  and  produced  at  the  apex,  the  outer 
margin  straight,  the  fascia  less  marbled  ;  hind  wings  with  the  ouUr 
mai^in  less  bent,  and  the  fascia  more  evenly  dentate.'* 

Proc.  Zool.  Soc— 1888,  No.  XXIII.  23 
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Family  LARENTiiDiS. 

146.  Thsra  consimilis,  sp.  n. 

Fore  wings  dull  greyish  fuscous ;  the  curved  outer  edge  of  the 
basal  patch  and  the  black-bordered  central  fascia  darker ;  the  costal 
portion  of  this  latter  is  much  broader  than  the  lower,  running 
obliquely  outward,  and  containing  an  oblique  black  dash  on  the  end 
of  the  cell ;  the  outer  edge  forming  in  its  lower  half  a  succession  of 
small  curves.  The  space  between  the  basal  patch  and  central 
fascia,  and  another  fascia  beyond  this  are  somewhat  fuscous ;  hind 
margin  greyish  white,  traversed  by  an  undulating  paler  submarginal 
line ;  veins  beyond  the  middle  blackish ;  a  black  thrice-augulated 
line  runs  obliquely  from  the  apex  to  the  central  fascia.  Hind 
wing  dark  grey,  with  a  curved  pale  submarginal  fascia.  Abdomen 
fuscous.  Antennae  of  the  male  pectinated.  Underside  dull 
whitish,  without  distinct  markings. 

£xpanse  of  wings  31-33  millim. 

Five  males  and  one  female  from  Thundiani  and  Nandar,  August, 
September,  and  October  1886  ;  the  female.  May  2nd,  1887,  at  sallow- 
bloom. 

This  species  is  allied  to  the  European  T,  juniperata^  but  is  larger 
and  duller.  The  British  Museum  collection  contains  a  single  female, 
unnamed,  from  Afghanistan. 

147.  Ypsipetes  undulata,  sp.  n.     (No.  158.) 

Fore  wing  grey,  with  a  tinge  of  ochreous  or  pink,  and  thickly 
Sfirinkled  with  grey  atoms ;  basal  patch  dark  grey,  bordered  by  a 
double  blackish  line ;  the  pale  fascia  following,  narrow  on  the  costs, 
and  broader  on  the  inner  margin ;  central  fascia  dark  grey,  broad  on 
the  costa,  and  narrowed  on  the  inner  margin,  edged  on  each  side  by  a 
geminated  blackish  line ;  the  inner  two  merely  sinuous,  the  two  outer 
running  at  first  obliquely  outwards  from  the  costa,  and  then  inclining 
inwards,  and  forming  a  series  of  small  curves  ;  a  fuscous  fascia  follows, 
and  is  succeeded  by  a  much  undulating  pale  submarginal  line, 
beyond  which  the  hind  margin  itself  is  dark  grey.  An  obUque 
dark  grey  dash  from  the  apex,  above  which  the  costa  is  paler ;  the 
base  of  the  central  fascia  and  of  the  outer  edge  of  the  basal  patch, 
on  the  inner  margin,  velvety  black  ;  cilia  grey,  preceded  by  a  strong 
black  basal  line.  Hind  wing  pale  fuscous  with  a  reddish  tinge, 
dark  grey  at  the  base  of  the  cilia,  and  slightly  paler  before  the  hind 
margin.  Underside :  fore  wing  with  the.  basal  two  thirds  dark  ;  the 
extreme  costa  and  marginal  one  third  ochreous ;  hind  wing  ochreous, 
with  a  darker  central  band  and  spot. 

Expanse  of  wings  32  millim. 

One  female,  three  males,  from  Thundiani,  August  and  September, 
1886;  "  not  uncommon.''  A  single  example  of  an  unnamed,  but 
allied  species,  from  Sumatra,  is  in  the  British  Museum  collection. 

In  the  sparseness  of  the  scaling,  and  the  long,  narrow  shape  of 
he  scales,  the  species  approaches  more  nearly  the  genus  Thera. 
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148*  SCOTOSIA  EXPANSA.      (No.  157.) 

Scotosia  expansa,  Moore,  Desc.  Lep.  Coll.  Atk.  iii.  p.  274. 
Scotana  venimaculatal,  Butler,  P.  Z.  S.  1886,  p.  393. 
One  female  and  five  males  from  Thundiani,  August  and  September, 
1886  ;  **  very  common." 
Mr.  Moore  gives  Darjiling  and  the  Himalayas  as  other  localities. 

149.  Scotosia  dubiosata.    (No.  121.) 

Scotosia  dubiosata,  Wlk.  Cat.  Lep.  Het*  B.  M.  xxt.  p.  1352. 
One  female  from  Thundiani,  August  19,  1886. 

150.  Scotosia  contvrbata.     (No.  195.) 

Larentia  eonturbaia,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxri.  p.  1703. 
Three  females  and  five  males  from  Thundiani,  August  19,  1886. 
Two  of  the  males  have  the  fore  wings  sufi^used  with  dull  ochreous, 
which  forms  a  fascia  on  either  side  of  the  central  dark  band. 

151.  Scotosia  nigralbata,  sp.  n.    (No.  102.) 

Fore  wine  sooty  black ;  brownish  black,  when  worn ;  the  usual 
lines  marked  by  a  series  of  snow-white  dots  on  the  viens,  two  of 
which,  in  the  submarginal  line,  are  larger  and  conspicuous,  as  is  one 
on  the  custa  before  the  apex ;  a  broad  white  blotch  runs  obliquely 
from  the  costa  to  the  middle  of  the  hind  margin,  and  across  it  two 
undulating  dark  lines  are  visible  ;  fringes  mottled  black  and  white. 
Hind  wing  sooty,  with  the  apical  fringes  white.  Head,  thorax,  and 
abdomen  sooty.  Underside  dull  sooty ;  with  the  white  patch,  the 
spot  at  the  anal  angle,  and  the  costal  spot  also  white. 

Expanse  of  wings  44-48  millim. 

Two  females  and  three  males  from  Thundiani,  August  1886. 
There  are  also  two  specimens  from  Sikkim  in  the  British  Museum 
collection,  taken  by  Major  Elwes.     '*  Fairly  common  in  August." 

152.  Phibauifteryx  nigrovittata,  sp.  n.     (No.  133.) 
Fore   wings  wood-coloured,  almost  wholly   suffused  with   dark 

brownish  black,  the  pale  ground-colour  being  confined  to  a  diffuse 
streak  along  the  costa,  and  two  obhque  lines  on  the  inner  margin, 
bordering  the  dark  central  fascia  ;  the  whole  wiug  is  traversed  by  a 
succession  of  dark  brown  and  light  brown  wavy  oblique  lines,  which 
are  all  obscurely  reflexed  towards  the  costa ;  the  base  on  the  inner 
margin,  a  broad  oblique  central  band,  which  below  the  apex  is 
diverted  into  the  hind  margin,  and  the  hind  margin  itself  all  dark 
brown  ;  submarginal  line  wavy,  distinct,  preceded  first  by  a  narrow 
pale  fascia,  and  then  by  a  broader  one ;  veins  dusted  black  and 
white  ;  fringes  dark  brown,  with  a  basal  row  of  short,  thick,  black 
dashes.  Hind  wings  grey -brown,  occupied  by  a  succession  of  dark 
and  light  grey  wavy  lines,  towards  the  costa  paler  and  without 
distinct  markings ;  head,  thorax,  and  abdomen  dark  brown.  Under- 
side dull  grey,  speckled  with  darker,  with  the  veins  and  central  spot 
dark. 

Expanse  of  wings  36  millim. 

23* 


328  MR.  W.  WARREN  ON  LEPIDOPTERA  [Jone  5, 

Two  females,  Thundiaoi,  dated  August  17,  1886,  and  April  4, 
1887.  "  Fairly  common  in  August."  Thb  remark  applies  also  to 
P.  nigripunctata^  as  the  two  species  were  confounded  and  num- 
bered alike. 

153.  Phibalapteryx  nigripunctata,  sp.  n.    (No.  133.) 

Fore  wing  dull  grey-brown,  varied  with  oblique  darker  lines,  dis- 
tinct only  on  the  inner  roargiu;  a  dark  subapical  blotch  on  the 
hind  margin,  a  smaller  one  obliquely  beneath  it,  and  another, 
more  diffuse,  above  the  anal  angle ;  veins  speckled,  black  and 
white  ;  a  distinct  black  central  spot  ;  fringes  brown,  preceded 
by  a  series  of  thick,  short,  black  dashes.  Hind  wing  greyer, 
likewise  with  the  veins  speckled  dark  and  light ;  marked  by  a 
succession  of  darker  and  paler  sinuous  lines  or  narrow  fasciae,  most 
conspicuously  towards  the  hind  margin  ;  central  spot  distinct, 
black  ;  fringes  as  in  the  fore  wing.  Underside  pale  grey,  with  the 
central  spots  distinct ;  head,  thorax,  and  abdomen  dull  fuscous. 

Expanse  of  wings  32  millim. 

One  male  August  10,  two  females  August  10  and  26,  1886. 
Thundiani. 

All  three  specimens  are  more  or  less  worn,  so  that  the  markings 
are  not  exactly  made  out.  It  appears  to  be  related  to  the  common 
European  P.  tersata. 

Photoscotosia,  gen.  nov. 

Not  differing  in  neuration  from  Scotosia,  but  separable  at  once 
by  the  very  short  globose  palpi,  the  terminal  joint  of  which  is 
invisible,  and  by  the  possession  of  a  long  tuft  of  hairs  on  the  under- 
side of  the  fore  wings  in  the  male.  These  hairs  are  pale  ochreous  at 
their  base,  and  velvety  back  at  their  apex,  and  extend  from  the  base 
of  the  wing  to  near  the  hind  margin,  occupying;  the  whole  space 
between  the  median. and  submedian  veins ;  towards  the  hind  margin 
abo  the  under  surface  of  the  wing  beneath  the  hairs  has  deep  black 
scales.  Wings  shaped  like  Scoiosia,  but  with  the  hind  margins 
plain,  not  scalloped ;  in  the  male  the  hind  wing  has  the  costa  more 
or  less  broadly  pale,  whitish  or  ochreous ;  antennae  of  male 
faintly  ciliated.  Besides  the  two  species  here  mentioned,  there  is  a 
third,  lucieolens  (Butler),  also  from  Hindostan. 

154.  Photoscotosia  amplicata.     (No.  162.) 

Cidaria  amplicata^  Wlk.  Cat.  Lep,  Het.  B.  M.  xxv.  p.  1404. 
A  single  male  from  Thundiani,  August  20,  1886  ;  **  rare." 
Also  from  Darjiling. 

155.  Photoscotosia  miniosata.     (No.  183.) 

Scotosia  miniosata^  Wlk.  Cat.  Lep.  Het«  B.  M.  xxv.  p.  1354. 
One  female  and  one  male  from  Nandar  and  Thundiani,  September 
1887.     "  Uncommon,  a  few  in  September." 
Occurs  also  in  Bhootan  and  in  N.  Hindostan. 
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156.  Melanippe  flayistrigata,  sp.  n. 

Fore  wing  white,  much  sufTused  with  dark  grey  ;  a  basal  patch, 
a  sinuous  central  fascia,  broader  at  the  costa,  and  a  subapical  costal 
spot,  blackish;  from  the  subapical  spot  an  undulating  dark  line 
runs  to  the  anal  angle,  followed  by  a  similar  pale  submarginal  one : 
the  usually  pale  fascia  between  the  basal  patch  and  the  central  fascia 
18  filled  np  with  dark  grey,  but  has  a  horizontal  yellowish  dash 
mnning  across  it  in  the  centre,  which  colour  also  appears  beyond 
the  central  fascia  ;  a  grey  patch  on  the  hind  margin  below  the  apex. 
Hind  wing  grey,  with  paler  curved  fascia.  Head,  face,  thorax,  and 
abdomen  blackish;  legs  also  blackish.  Underside  greyish  white, 
with  the  darker  markings  showing  through ;  all  the  wings  with  a 
dark  central  spot. 

Expanse  of  wings  22  millim. 

One  male  from  Kala  Pani,  September  I,  1886. 

This  insect  somewhat  resembles  a  small  dark  Jf  .  fluctuata. 

157.  COREMIA  LIYIDA.      (No.  60.) 

Coremia  livida,  Butler,  Ann.  &  Mag.  N.  H.  1878,  i.  p.  449. 
One  female,  Campbellpore,  May  31,  1886. 
Mr.  Butler's  type  is  from  Japan. 

158.  CiDARIA  SUBRUBESCBNS,  Sp.  U. 

Fore  wing  dull  fuscous,  tinged  with  reddish  ;  basal  patch  small, 
blackish;  central  fascia  blackish,  its  inner  edge  concave,  with  a 
small  angulation  below  the  costa ;  the  outer  edge  forms  two  small 
curres  below  the  costa,  then  a  small  sharp  angulation  and  a  larger 
curve  to  the  inner  margin ;  rest  of  the  wing  reddish  fuscous,  with 
faint  traces  of  undulating  lines  towards  the  costa.  Hind  wing  dark 
fuscous,  with  a  well-defined  central  spot ;  a  distinct  sinuous  central 
line,  and  several  alternately  light  ana  dark  lines  beyond  it.  llead^ 
thorax,  and  abdomen  fuscous ;  base  of  the  latter  with  a  reddish-srey 
ring.  Underside  pinkish  ochreous,  glossy;  both  wings  with  a 
strongly  marked  dark  sinuous  central  line  and  dark  spot. 

Expanse  of  wings  22  millim. 

One  male  from  Berham  Gully,  September  24,  1886. 

159.    CiDARIA  THOMA8ATA,  sp.  n. 

Very  closely  allied  to  C.Jameza,  Butler,  from  Japan.    The  only 

difference  is  that  the  external  shoulder  of  the  brown  central  baiiJ* 

instead  of  consisting  of  two  broad  blunt,   rounded  tcethi   forms 

«  single,  more  angulated,  projection,  and  the  indeulation  boiieath 

.  the  shoulder  is  more  deeply  inserted. 

Expanse  of  wings  30  millim. 

Two  males  from  Thundiaui,  August  and  Septemberi  I HHO. 

Ii\  the  British  Museum  collection  is  a  single  worn  ipeciinan  from 
Murree,  which  Mr.  Butler  doubtfully  referred  to  bis  JspaMttkn 
species,  jameia,  P.  Z.S.  1886,  p.  393. 
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160.  CiDARIA  ROSTRIFBRAy  Sp.  n.      (No8.  169  &  127.) 

Fore  wing  pinky  grey ;  without  markings  except  the  central 
fascia,  which  is  dark  Telvetj  brown,  deepest  on  either  margin,  and 
containing  on  the  costa  a  paler  patch  with  a  dark  central  dot.  The 
fascia  is  twice  as  broad  on  the  costa  as  on  the  inner  margin ;  its 
inner  edge  is  simply  sinuous,  but  the  outer  is  twice  angulated,  the 
upper  angulation  being  especially  acute  and  conspicuous ;  between 
the  two  is  a  deep  concavity,  and  above  and  below  each  respectively 
is  a  shallower  one ;  both  margins  are  narrowly  edged  with  pale 
ochreous.  Hind  wing  like  the  fore  wing,  with  a  faintly  darker 
central  sinuous  line.  Head,  thorax,  and  abdomen  grey.  Underside 
pinky  ochreous,  thickly  sprinkled  in  the  hind  wing  with  transverse 
greyish  streaks ;  each  wing  with  a  distinct  black  central  spot* 

£xpanse  of  wings  28  millim. 

One  male  from  the  Berham  Gully,  dated  September  24^  1885, 
and  one  female  from  Thundiani,  September  1 5, 1 886.  "  Uncommon." 
Neither  specimen  is  in  very  good  condition,  and  in  both  the  palpi 
and  antenn®  are  absent. 

161.  CiDARIA  BREVIFASCIATA,  Sp.  U. 

Fore  wing  dark  brown ;  basal  patch  traversed  by  a  fine  straight 
white  line,  and  followed  by  a  slightly  oblique  white  fascia,  with  a 
single  brown  line  running  down  its  centre ;  central  fascia  abruptly 
cut  off  below  the  middle  of  the  wing,  with  a  narrow  white  subcostal 
projection  into  its  inner  edge,  and  a  prominent  angle  on  its  outer 
edge,  followed  by  a  broad  angulated  white  fascia,  also  traversed  by 
a  single  brown  hue ;  the  two  pale  fascisB  meet  on  the  inner  margin, 
and  contain  between  them  a  brown  wedge-shaped  mark,  the  rem- 
nant of  the  central  fascia ;  hind  margin  brown,  interrupted  by  a 
white  patch  in  the  middle,  and  traversed  by  a  fine  white  line.  Hind 
wing  whitish  grey,  with  slightly  darker  hind  margin  and  fascia,  and 
the  basal  area  greyer,  with  a  small  central  dot.  Head,  thorax,  and 
abdomen  dark  fuscous  ;  the  latter  paler  beneath,  like  the  wiugs. 

Expanse  of  wings  28  millim. 

One  male  from  Thundiani,  August  19,  1886. 

162.  StAMNODES  PAMPHILATA.     (No.  126.) 
Cidaria  pamphilata,  Feld.  Reis.  Nov.  pi.  132.  fig.  34. 

Six  specimens,  including  one  female  from  Thundiani,  August  1886. 
Marked  **  common  in  August." 

163.  DOCIRAYA  iBQUILINBATA.       (So.  151.) 

Doeirava  aquilineata,  Wlk.  Cat  Lep.  Het.  B.  M.  xxvi.  p.  1635. 
One  female  from  Dumtanar,  near  Abbotabad,  September  29, 1886. 

164.  DOCIRAVA  UVARIA.      (No.  137.) 

jispiiates  uvaria,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxvi.  p.  1681. 
AnaitU  tastata,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxv.  p.  1700. 
Two  females,  one  from  Thundiani,  August  18,  the  other  from 
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the  Berhain  Gully,  September  24»  1886       *' Fairly  common  in 
August." 
Also  recorded  from  Daijiling. 

.    165.    EUPITHBCIA  QUADRIPUNCTATA,  Sp.  U. 

Fore  wiDg  sUky  grey,  semidiaphauous,  without  any  markings 
except  a  laige  spot  of  raised  black  scales  on  the  cell ;  three  dark 
costal  spots  above  it,  and  a  very  faint  pale  undulating  submarginal 
line ;  fringes  grey,  with  a  thin  black  basal  line.  Hind  win*^  still 
more  sparsely  scaled,  with  a  dark  central  spot.  Head,  thorax,  and 
abdomen  dark  grey  ;  the  incisions  of  the  segments  whitish.  Expanse 
of  wings  28  mUlim. 

One  female  from  Thundiani,  April  30,  1887,  at  sallow.bloom. 

The  species  resembles  E.  trmgnata^  but  has  longer,  more  pointed 
fore  wings,  with  thinner  scaling. 

166.  EUPTTHECIA,  sp. 

One  female,  taken  September  24  in  the  Berham  Gully,  is  in  too 
poor  a  condition  to  admit  of  identification.  The  fore  wings  are 
pointed,  dull  fuscous,  with  a  linear  black  central  spot,  and  traces  of 
transrerse  lines.  Hind  wing  more  grejish,  with  traces  of  a  paler 
band.     Expanse  of  wings  20  millim. 

Family  EuBOLiiDiS. 

167.  EUBOLIA  NASIFERA,  Sp.  U.      (No.  151.) 

Fore  wing  whitish  grey,  tinged  towards  the  base  with  fuscous ; 
basal  patch  small,  inconspicuous,  its  curved  outer  edge  only  visible, 
the  usually  pale  fascia  beyond  it  being  of  the  same  shade ;  central 
fascia  with  its  margins  velvety  brown,  and  a  pale  pinkish -grey  space 
between  them,  in  wbich,  at  the  end  of  the  cell,  is  a  short  Unear  dash. 
The  inner  edge  of  the  central  fascia  forms  two  short  curves ;  the 
outer  forms  a  strong  angulation  in  the  middle,  below  which  it  is 
deeply  concave ;  it  is  followed  immediately  by  two  or  three  pinkish- 
grey  lines ;  in  the  grey  hind  margin  is  a  pale  submarginal  line ;  a 
dark  dash  obliquely  from  the  apex,  and  a  dark  grey  shade  on  the 
costs  before  the  apex.  Hind  wing  pale  fuscous,  with  a  faint  trace  of 
a  darker  band  and  a  paler  submarginal  fascia.  Fringes  of  both 
wings  grey.  Head,  thorax,  and  abdomen  dark  grey.  AntennK  of 
male  pectinated.  Underside  grey,  with  the  dark  markings  of  the 
fore  wing  showing  through. 

Expanse  of  wings  32  millim. 

One  male,  in  fine  condition,  Thundiani,  August  19,  1886. 

168.  Anaitis  EFFORMATA.     (Nos.  110,  185.) 

Anaitis  efformata^  Gn.  Phal.  ii.  p.  500. 

Two  females,  five  males,  from  Thundiani  and  Nandar,  August, 
September,  and  October. 

Gn^n^e  gives  Syria  as  the  locality  for  the  species,  and  says  it  is 
closely  related  to  A,  plagiata^  L.,  but  smaller,  fore  wmgs  paler. 
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the  fasciae  formed  by  lines  less  marked  and  not  darkened ;  dend- 
culations  blunter,  the  second  fascia  curved,  not  sinuated;  the 
apical  dash  pale  ferruginous.  The  present  examples  seem  to  answer 
his  description,  but  it  is  doubtful  if  they  are  a  distinct  species. 

PYRALIDINA. 
Family  PTRALiDiDiB. 

169.  Pyralis  bractiatella.    (No.  65.) 

Myeloia  bractiatelta,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxvii.  p.  36 ; 
Moore,  Ceylon,  iii.  p.  262,  pi.  178.  fig.  5,  $. 

Two  females  and  one  male  from  Campbellpore,  May  and  June 
1886,  July  1885. 

170.  Pyralis  puitymitris.    (No.  65.) 
Pyraiis  platymitris,  Butler,  P.  Z.  S.  1882,  p.  166. 
One  male,  taken  August  9  at  Kala  Pani. 
Daijiling  and  Solun  are  other  localities. 

The  species  very  much  resembles  P.  elaeMa^  Butler,  111.  Lep. 
Het.  iii,  p.  70,  pi.  58.  fig.  3. 

171.  Pyralis  xylinalis. 

Pt/ralis  xylinalis,  Swinhoe,  P.  Z.  S.  1885,  p.  865,  pi.  57.  fig.  17. 
A  single  female  from  Campbellpore,  somewhat  worn,  but  recog- 
nizable, July  20,  1886. 

172.  SURATTHA  ALBIPENNI8.      (No.  23.) 

Surattha  albipennia,  Buder,  P.  Z.  S.  1886,  p.  383. 

Two  males  and  two  females  from  Campbellpore,  dated  July  1886. 

173.  ACTBNIA  GNIDU8ALI8.      (No.  88.) 

Afflotga  gnidusalis,  Wlk.  Cat.  Lep.  Het.  B.  M.  xvii.  p.  278. 

?  Scotomera  tristia,  Butler,  P.Z.  S.  1881,  p.  623. 

7  CledeoUa  infumatalis,  Erschoff,  Fedtschenko  Reise,  Lep.  p.  73, 
pi.  V.  fig.  79,  ?. 

One  male,  Campbellpore,  July  25,  1886,  in  perfect  condition. 

Walker's  description,  made  from  insects  in  the  collection  of  Mr.  E. 
L.  Layard,  is  very  exact ;  but  he  omits  to  notice  that  the  head  and 
face  are  pale  ochreous. 

Three  other  species  which  Walker  assigns  with  a  7  to  the  genus 
Aglo99a — harpialis,  xvii.  p.  276,  rufiflualis,  xxxiv.  p.  1249,  basalts, 
xxxiv.  p.  1250,  andA.laminalis,  Gn.  Delt  &Pyr.  129.  27, — ^alike  from 
the  structure  of  the  palpi  and  antennae,  and  from  the  character  of 
the  markings,  appear  to  belong  rather  to  this  genus. 

The  two  specimens  from  which  Mr.  Butler  described  Scotomera 
iristis,  1.  c,  are  both  considerably  worn  and  without  fringes ;  besides 
which,  being  both  females,  the  fore  wings  are  naturaUy  narrower 
than  those  of  the  male  ;  the  whiteness  of  the  face  and  of  the  under 
surface,  which  he  notices  in  describing  them,  are  of  course  to  be 
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expected  in  wasted  apedmeas ;  m  all  eaacntial  pmmta  thej  agree  well 
with  Walker*8  deacnptiaii.  Tbeae  were  from  Kmracbee ;  iumI  there 
is  another  specimen,  eqvaDr  worn,  among  tome  insects  from 
Col.  Swinhoe,  who  in  the  P.  Z.  S.  1  ^^4,  p.  526.  speaks  of  taking  it 
at  Karrachee  in  Mardi,  and  on  the  Haob  rirer  in  Norember. 

ErschoflTs  fignre  of  Of.  im/kmeialis  2  aeems  to  repreficnt  the  tame 
insect,  with  the  bind  wing  possessing  a  paler  fascia.  This  was  from 
Turkestan. 

FamllT  EKKTCHnDJK. 

174.  PtRAUSTA  6ILJLETAI.tt.      (No.  150  oc  32.) 

PyrauMia  siikeUliM,  Gn.  Dek.  k  Pjr.  p.  166. 

Bot^9  pangimUM^  Feld.  Reise  NoT.'pL  134.  fig.  25. 

One  male  from  Thundiaui,  taken  Angust  28,  1  hS6. 

A  Terj  pretty  and  distinct  species,  with  wholly  dark  Aire  wings, 
and  bright  orange  hind  win^rs  with  a  broad  black  border.  There  is 
no  example  in  the  British  Mosenm  collection. 

Gn&ee's  type  was  from  Silbet.  Fekler's  from  Paogi,  in  the 
Hinialayas.  In  the  present  example  from  Thnndiani  the  fringes  of 
the  hind  wings  are  dark  throogboot,  only  slightly  tinged  with  orange 
at  their  apices. 

Family  Asopiidjk. 

175.  Hymenia  kectrtaus.     (No.  84.) 

Pkaltema  recurvalis,  F.  S.  £.  p.  407. 

PhaUema  angmsUdU^  F.  Mant.  p.  309. 

PkaUtna'PyrmUsfaMcudU,  Cram.  Pap.  £xot«  ir.  p.  236,  pi.  398. 
fig.O. 

One  female  and  one  male  from  Campbellpore,  and  a  female  from 
Hassan  Abdal,  July  18dG;  all  ooosiderably  worn.  "Common  in 
July." 

176.  Saiika(7)  bipumctalis,  ^.  n.    (No.  116.) 

Fore  wing  dnll  fbscoos,  with  two  obscure  darker  transrerse  bands — 
one  straight  near  the  base,  the  other  near  the  hind  margin,  rery 
sinoons,  dieeply  ooncarein  the  centre ;  the  two  stigmata  conspicuously 
dark  fuscous ;  before  tbe  orbicular  is  a  short,  wedge-shaped,  straw- 
coloured  spot;  a  larger,  subquadrate  one  between  the  stigmata,  and 
a  large  pale  costal  blotch  of  the  same  colour  before  the  second 
transverse  line,  reaching  more  than  half  across  the  wing,  and  filling  up 
the  coucarity  in  the  line ;  on  tbe  costa  beyond  tbe  line  stands  another 
smaller  pale  spot.  Hind  wings  rery  pale  straw-colonr ;  with  a 
central  spot,  a  sinoous  snbmarginal  band,  shaped  like  that  of  the 
fore  wing,  and  a  broadish  marginal  band,  aD  dull  fuscous,  as  are  the 
thorax,  abdomen,  and  fringes. 

Two  males  and  one  female  from  Thondiani,  August  15,  1886. 
**  ComuHNi  in  August." 

The  spedes  is  of  theaame  size  as  8.  wiogma  and  8.  yerburU,  but  is 
decidedly  different  from  either. 


334  MR.  W.  WARBEN  ON  LBPIDOPTBRA  [JlWe  5, 

177.  SaMEA  (7)  GRACILIS. 

Samea  gracilis,  Butler,  III.  Lep.  Het.  iii.  p.  74,  pi.  59.  ^g*  4. 
One  male,  Thundiani,  September  11,  1886,  verj  much  worn,  but 
apparently  identical  with  the  above. 

Family  Hercyniidje. 

178.  Aporodes  meleagrisalis. 

Herbula  meleagrisalis,  Wlk.  Cat.  Lep.  Het.  B.  M.  xvii.  p.  324. 
Four  males  and  two  females,  Campbellpore,  May  and  June,  18S6. 
Swinhoe  gives  Quetta  and  Candahar  besides. 

179.  Herbula  CESPiTALis. 
Pyralis  cespitalis,  W.  V.  p.  123.  32. 

Two  males,  Abbotabad,  September  20,  1886. 

Family  HYDROCAMPiDiB. 

180.  Paraponyx  vagalis. 

Oligostigma  vagalis,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxiv.  p.   1530. 

One  male,  Hassan  Abdal,  July  18,  1886. 

The  type  in  the  British  Museum  collection  is  a  female,  much  lafg^ 
and  browner  than  the  male.  Together  with  three  other  un  named 
species  in  the  same  collection,  this  species  has  the  exterior  maTgioof 
the  fore  wings  strongly  elbowed  in  the  middle,  its  upper  hair*  being 
nearly  vertical;  the  markings  of  the  fore  wing  also  are  peculiar. 
Lederer  in  his  treatise  on  the  Pyralidina,  W.  e.  M.  1863,  pp».  451, 
452,  makes  no  reference  to  this  diflPerence;  but  his  descriptions  of 
P,  fragmentalis  and  gangeiicalis  and  of  Hydrocampa  tortalis  indicate 
members  of  thb  group. 

Family  MARGARONiiDiS. 

181.  PyGOSPILA  TYRES.      (No.  83.) 

Fhalama'Pyralis  tyres.  Cram.  Pap.  Exot.  iii.  p.   124,  pi.  263. 

fig.c. 

Pygospila  iyresalis,  Gn.  Delt.  &  Pyr.  p.  312.  340. 
One  female,  Campbellpore,  July  29,  1886. 

182.  Margaronia  transvisalis. 

Margaronia  transvisalis,  Gn.  Delt.  &  Pyr.  p.  304.  320. 
One  female,  Uken  at  Rawal  Pindi,  March  31,  1887. 

Family  Botydidje. 

183.  Rayanoa  creonalis.    (No.  97.) 

Botys  creonalis,  Wlk.  Cat.  Lep.  Het.  B.  M.  xviii.  p.  579. 
.    Botys  neoclesalis,  "Wlk.  Cat.  Lep.  Het.  B.  M.  xviii.  p.  635. 
Botys  suspicalis,  Wlk.  Cat.  Lep.  Het.  B.  M.  xviii.  p.  667. 
Botys  convectalis,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxir.  p.  14  H* 
One  male  from  Campbellpore,  July  30,  1886. 
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The  types  of  Walker's  di£Ferent  species  come  Tespecti?elj  from  San 
Domingo,  the  Cape,  Ceylon,  and  S.  Hindustan. 

The  f^nus  Ravanoa  was  formed  for  the  reception  of  this  species 
and  Zebronia  hilineolalU^  Wlk.,  by  Mr.  Moore,  Ceylon,  iii.  p.  284. 

184.  60TY8  NUBILALIS. 

Botys  nubilalisy  Hb.  £nr.  Schmett.  fig.  94. 
Botya  Ittpulinalis,  Gn.  Delt.  &  Pyral.  p.  331. 
?  Phaltena  lupulina^  Cierck,  Icon.  pi.  9.  fig.  4. 
A  pair  from  Kala  Pani,  April  28,  1887. 

185.  BOTYS  CARNEALIS. 

Botys  camealUy  Dup.  Hist.  Nat.  Lep.  viii.  p.  322,  pi.  232.  fig.  4 
(non  Tr.). 

Botffs  diffuialis,  6n.  Delt.  &  Pyr.  p.  340. 

Botys  tenmalis,  Mann,  W.  e.  M.  vi.  p.  387,  pU  3.  dg.  5. 

?  Botys  corticalU,  Hb.  Eur.  Schmett.  Pyral.  fig.  137. 

One  male  and  one  female  from  Campbellpore,  taken  in  May  and 
September,  1886. 

Hitherto  only  a  European  species. 

186.  SCOPULA  VINCTALIS.     (No.  18.) 

Scapula  vinctalU,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxi?.  p.  1476. 

One  female,  Campbellpore,  May  21,  1886. 

Has  occurred  also  at  Aden  ;  in  S.  Hindustan  and  Australia. 

The  species  seems  entirely  out  of  place  either  as  a  Scapula  or 
among  the  Scopariidae.  In  fades  it  approaches  more  nearly  the 
species  of  HydrilladcB,  Gn. 

Family  Scoparii  DiS. 

187.  NOMOPBILA  NOCTUELLA. 

Nomophila  nactuella,  Ld.  Pyr.  W.  e.  M.  vii.  p.  379. 
Tinea  noctuella,  W.  V.  p.  136. 
Stenopteryx  hybridalis,  Gn.  Delt.  &  Pyr.  p.  414. 
Six  specimens,  from  Campbellpore,  Abbotabad,  and  Chittar  Pahar^ 
April  and  May,  1886. 

188.  Helltjla  undalis. 

Phalctna  undalU,  F.  E.  S.  iii.  p.  226. 

Scaparia  ?  alconalis,  Wlk.  Cat  Lep.  Het.  B.  M.  xix.  p.  827. 

Scoparia  aptalusalis,  Wlk.  Cat.  Lep.  Het.  B.  M.  xix.  p.  1018. 

LeucinodesJ  exemptalU,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxsiv. 
p.  1313. 

7  Scapula  criagusalis,  Wlk.  Cat.  Lep.  Het.  B.  M.  xix.  p.  1016. 

%  PyralU  subtriyanalis,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxiv. 
p.  1244. 

Two  males  from  Campbellpore,  May  and  June,  1886. 

Walker's  criasusalis  appear  to  be  merely  larger  specimens  with 
more  prominent  dark  grey  markings. 
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Family  PHYcmDiB. 

189.  Anbrastia,  f  8p. 

Two  examples,  probably  distinct,  from  Campbellpore,  26  and  30 
May,  1886,  both  terribly  worn,  and  without  palpi. 

190.  ACROBASIS  NIGRESCENS,  Sp.  n. 

Fore  wings  blackish  grey,  with  two  transverse  pale  lines ;  the  first 
distinct,  white,  oblique  and  slightly  curved  before  the  middle; 
immediately  beyond  this  line  the  costa  is  broadly  darker,  and  the 
inner  margin  before  it;  the  second  line  is  grey,  submarginal,  and 
bordered  on  each  side  with  darker;  fringes  grey,  with  a  row  of 
black  dots  at  their  base ;  in  the  centre  of  the  costa  is  a  paler  space 
with  two  erey  wedge-shaped  marks  below  it,  each  mark  containing 
an  arrow-headed  black  spot.  Hind  wine  and  fringes  dark  greyi 
somewhat  diaphanous.    Head,  thorax,  ana  abdomen  blackish. 

Expanse  of  wings  20  millim. 

One  female  from  Kala  Pani,  September  1,  1886. 

191.  Sperm ATOPHTHORA  (?)  pulverulenta,  sp.  n. 

Fore  wing  grey,  powdered  with  darker,  mealy- looking,  with  no 
traces  whatever  of  spots  or  markings.  Hind  wing  white,  with  veins 
and  hind  margin  fuscous;  head  and  thorax  like  the  fore  wing; 
abdomen  paler.     Expanse  of  wings  18  millim. 

One  female,  July  23,  1886,  Campbellpore. 

192.  MyELOIS  (I)  CARNEA,  sp.  n. 

Fore  wing  smooth,  dull  salmon-colour,  with  the  costa  broadly, 
and  the  hind  margin  narrowly,  greyish  whiter  intermixed  with 
darker  atoms ;  a  fine  pale  transverse  line  before  the  middle,  only 
distinct  on  the  inner  margin ;  with  a  fine  black  dot  on  its  outer 
edge  above  the  inner  margin ;  a  similar,  but  sinuous,  submarginal 
line,  with  a  black  dot  before  it  near  the  costa  ;  fringes  salmon-colour. 
Hind  wines  white,  with  the  veins  and  hind  margin  fuscous;  cilia 
whitish ;  face  and  palpi  pinkish  grey ;  thorax  and  (probably)  the 
abdomen  salmon-coloured. 

Expanse  of  wings  18  millim. 

One  female,  Campbellpore,  June  8,  1886. 

The  only  example  sent  being  a  female,  it  is  impossible  to  state 
positively  to  which  genus  it  belongs. 

MyeloiM  canverffens,  ErschofF,  Fedtschenko,  Reise,  Lep.  p.  86, 
pi.  vi.  fig.  98,  and  Myelois  urbicella,  id.  fig.  99,  both  from  Turke- 
stan, appear  nearly  related  to  the  present  species. 

193.  Canthblia  lvcida,  sp.  n. 

Fore  wings  pale  yellowish  olive,  with  the  basal  patch,  a  centra^ 
streak,  another  beyond  the  end  of  the  cell,  and  the  extreme  hiod 
•margin  lucid  pink.  Hind  wings  yellowish  white,  with  pinkish  hind 
margin.  Head,  thorax,  and  abdomen  yellowish  olive.  Expanse  of 
wings  14  millim. 

One  female  only,  from  Campbellpore,  May  26,  1886. 

Possibly  only  a  variety  of  C.  agnuaalif. 
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Family  CRAMBiDiB. 

194.  Erombns  ocellka.     (No.  50.) 
Eromene  oeellea.  Haw.  Lep.  Brit.  p.  486. 

Four  males,  two  females,  taken  May  26,  1886,  at  Campbellpore. 

195.  CrAMBUS  LUTBELLU8. 

Crambus  hteellus,  W.  V.  p.  134. 

Two  females  from  Campbellpore,  Jane  and  July,  1886,  both 
much  worn,  and  decidedly  smaller  than  the  specimens  from  Japan 
in  the  Brit.  Mus.  collection.  This  plain-looking  and  widely-spread 
insect  in  appearance  more  nearly  resembles  a  Chilo  than  a  Crambus. 

196.  Ancylolomia  chrysographella.    (No.  87.) 
Jarikeza    chrysographella,   Wlk.   Cat.   Lep.   Het.  B.  M.  xxvii. 

p.  184. 

Chilo  chrysographella,  Kollar,  Kaschmir,  p.  494. 
One  femide,  Campbellpore,  July  23,  1886. 

TORTRICINA. 
Family  Tortricidje. 

197.  Caccecia  simulana. 

Chdana  simulana,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxv.  p.  1801. 

One  female,  April  27,  1887,  Abbotabad. 

The  example  is  smaller  than  Walker*s  type,  but  otherwise  identical. 
The  genus  Godana  must,  I  think,  be  allowed  to  sink,  as  not  essen- 
tially different  from  Caccecia^  Hiib. 

Family  CocHYLiDiB. 

198.  Xanthosetia  innotatana,  sp.  n. 

Fore  wing  pale  straw-yellow,  with  faint  traces  of  deep  colour ; 
otherwise  without  markings  of  any  kmd  ;  decidedly  deflexed  beyond 
the  cell.  Hind  wings  yellowish  grey.  Head,  thorax,  and  abdomen 
yellowish.     Expanse  of  wings  24  miUim. 

One  female.  May  6,  1887,  Kala  Pani. 

TINEINA. 
Family  HYBUBiDiS. 

199.  Phycodes  hirudinicornis.    (No.  27.) 
Phycodes  hirudinicornis,  Gn.  Noct.  ii.  p.  389. 
Pkycodes  hirundinicomis,  Moore,  P.  Z.  S.  1881,  p.  377* 
Tegna  hyblceella,  Wlk.  Cat.  Lep.  Het.  B.  M.  xxxv.  p.  1810. 
Two  specimens  from  Hassan  Abdal,  dated  July  18th,  and  another 

from  Khairabad,  dated  25th. 

200.  Phycodes  minor. 

Phycodes  minor,  Moore,  P.  Z.  S.  1881,  p.  378. 
One  male  from  Campbellpore,  July  19,  1886. 
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This  genus  was  wrongly  assigned  by  Ga6n^  a  place  amongst  the 
Noctuse.     The  larva  spins  a  cocoon    between  leaves,  somewhat 
flattened,  and  of  glutinous  silk,  from  the  end  of  which  the  etnpty 
pupa-case  remains  sticking  out  after  the  emergence  of  the  imago. 
Superficially  the  species  have  a  certain  amount  of  resemblance   to 
the  Tortrix,  Carpoeapsa  pomonella,  but  the  absence  of  the  forV  at 
the  base  of  the  submedian  nervure  of  the  fore  wing  prevents  i^ 
admission  among  the  Tortricina.     Its  more  appropriate  place  f^oul^ 
seem  to  be  near  the  beginning  of  the  Tineina,  in  the  neighboM'tao^ 
of  the  genus  Atychia  and  its  allies. 

Family  TiNsiDiB. 

201.  HaFSIFERA  8BCLU8ELLA.      (No.  67.) 

Cimitra  seclusellay  Wlk.  Cat.  Lep.  Het.  B.  M.  xxix.  p.  780. 
One  male,  Campbellpore,  June  12,  1886.  ^^ 

Walker's  type  m  the  Brit.  Mus.  collection  is  a  female,  and  tl/e^/^ 
fore  considerably  larger  than  the  present  specimen. 

202.  Alavona  barbarella.     (No.  81.) 

Alavona  barbarella^  Wlk.  Cat.  Lep.  Het.  B.  M.  xxviii.  p.  575. 
One  male,  July  5,  1886,  Campbellpore. 

Family  PLUTELLiDiS. 

203.  AzINIS  A8SAMENSI8. 

Hyponomeuta  assamensis,  Butler,  Trans.  Ent.  Soc.  1879,  p.  6. 
One  male  from  Kala  Pani,  April  28,  1887. 
Mr.  Butler^s  type  is  from  Cachar. 

204.  Hyponomeuta  millepunctatellus,  sp.  n.     (No.  105.) 

Fore  wing  bluish  white,  with  five  complete  rows  of  very  small, 
black  dots,  and  several  intermediate  incomplete  rows ;  costa  narrowly 
black  at  the  base ;  head,  thorax,  and  abdomen  like  the  fore  wings  ; 
thorax  with  six  or  eight  black  dots.  Hiud  wings  dark  grey,  rather 
transparent ;  fringes  paler  grey.     Expanse  of  wings  22  miliim. 

Two  females,  August  9,  1886,  Kala  Pani. 

Akin  to  H,  padi,  but  easily  distinguished  by  the  intermediate  half 
rows  of  dots. 

205.  Adkla  latifasciella,  sp.  n.    (No.  130.) 

One  male,  August  24,  1886,  Thundiani,  much  worn. 

The  fore  wings  violaceous  purple  towards  the  apex,  apparently 
paler  towards  the  base,  with  a  broad  oblique  yellowish-white  fascia 
beyond  the  middle. 

Family  Cryptolechiida. 

206.  Gelechia,  sp. 

One  male,  September  26,  1886,  Berham  Gully. 

Fore  wings  pointed ;  base  of  the  costa  and  two  blotches,  one  beiort, 
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the  other  beyond,  the  middle,  blackish.  The  example  is  so  Vnuch 
rabbed  that  it  is  impossible  to  say  what  the  ground-colour  of  the 
fore  wings  may  hare  been ;  the  head  and  thorax  appear  to  have  been 
whitish. 


2.  Descriptions  of  new  Species  of  Phytophagous  Coleoptera 
from  Kiukiang  (China).     By  Martin  Jacoby^  F.E.S. 

[Beoeived  May  17, 1888.] 

The  specimens  now  described  have  for  the  most  part  been  received 
by  Mr.  J.  H.  Leech,  from  Kiukiang  in  China,  unless  otherwise 
stated,  and  are  contained  in  that  gentleman'ii  collection  and  in  my 
own. 

Sagra  leechi,  n.  sp.^ 

Dark  blue  ;  thorax  remotely  punctured,  the  anterior  angles 
prominent;  elytra  metallic  golden  cupreous,  depressed  below  the 
shoulders,  finely  geminate-punctate-striate,  the  lateral  margins 
violaceous  blue. 

Var.  Elytra  entirely  metallic  blue. 

(^ .  The  posterior  femora  slightly  extending  beyond  the  elytra, 
their  upper  margin  in  shape  of  an  acute  ridge,  their  inner  surface 
with  a  large  fulvous  tomentose  patch,  the  apex  with  a  larger  and 
a  smaller  tooth ;  the  posterior  tibiee  curved  at  the  base,  their  outer 
margin  furnished  with  a  long  tooth  below  the  middle,  the  inner 
margin  with  a  smaller  one  at  the  same  place,  the  extreme  apex  also 
produced  into  an  acute  point. 

$ .  The  posterior  femora  not  extending  beyond  the  elytra,  their 
lower  edge  provided  with  a  short  denticulate  ridge,  their  tibiae  simple, 
strongly  curved  through  their  entire  length. 

Length  3-6  lines. 

Head  with  a  few  deep  but  distantly  placed  punctures,  the  space 
between  the  antennae  divided  by  deep  grooves  which  cross  each  other 
obliquely ;  the  clypeus  depressed,  impunctate.  AntennsB  half  the 
length  of  the  body,  dark  violaceous,  the  lower  7  joints  shining,  the 
rest  opaque,  terminal  joint  very  long.  Thorax  subquadrate,  scarcely 
longer  than  broad,  the  sides  slightly  concave,  the  anterior  angles 
obliquely  thickened  and  jyoduced  outwards,  the  disk  irregularly 
impressed  with  scattered  punctures  ;  scutellum  blue.  Elytra  broadly 
ovate,  deeply  depressed  within  the  shoulders,  and  to  a  less  extent 
below  the  base  and  at  the  sides,  the  basal  margin  raised ;  each 
elytron  with  5  or  6  double  rows  of  punctures,  more  distinctly  visible 
anteriorly  than  below  the  middle,  the  interstices  finely  aciculate 
near  the  apex,     fielow  shining,  without  punctures  or  pubescence. 

This  species,  one  of  the  most  beautiful  of  the  genus,  is  allied 
to  S,  peielH  and  S.jansoni^  Baly,  but  differs  from  either  in  the  very 

'  It  is  poesible  that  this  species  is  identical  with  8.  fulgida^  Weber,  also  from 
China. 
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prominent  anterior  angles  of  the  thorax,  the  more  sparingly  punc* 
tured  surface  of  the  latter,  and  other  particulars  pointed  out  abot e. 
From  8.  peieiii  the  present  insect  differs  further  in  the  possession  of 
another  tooth  at  the  inner  margin  of  the  posterior  tibi»  and  in 
the  less  transversely  wrinkled  surface  of  the  elytra.  The  size  of  the 
species  is  often  reduced  to  half  the  general  length.  A  great  many 
specimens  were  obtained  of  either  colour,  but  differing  in  no  other 
way. 

CrIOCERIS  CHINEN8I8,  U.  Sp. 

Black  ;  thorax  obscure  fulvous,  strongly  and  irregularly  punc- 
tured ;  elytra  very  deeply  and  closely  punctate-^triate,  the  interstices 
costate  and  wrinkled  near  the  apex  ;  femora  stained  with  rufous. 

Length  3|-4  lines. 

Head  black,  the  neck  fulvous ;  the  space  surrounding  the  eyes 
covered  with  yellow  pubescence  ;  eyes  very  deeply  notched;  clypeus 
punctured  and  pubescent.  Antennae  extending  slightly  beyond  the 
thorax,  black,  the  third  and  fourth  joints  equal,  short,*  slightly 
longer  than  the  second  joint,  the  terminal  joints  thickened,  but  not 
broader  than  long.  Thorax  subquadrate,  widened  at  the  base  and  to 
a  less  extent  at  the  apex,  the  sides  moderately  constricted,  the  sur- 
face irregularly  impressed  with  larger  and  smaller  punctures,  leaving 
a  narrow  central  space  generally  smooth  and  impunctate,  fulvous  or 
rufous  ;  scutellum  fulvous.  £1}  tra  without  basal  depression,  deeply 
and  closely  punctured,  especially  at  the  sides,  where  the  interstices 
are  costate  and  transversely  raised.  Underside  and  legs  black,  spar^ 
ingly  covered  with  grey  pubescence ;  the  femora  more  or  less  rufous 
at  the  base. 

C.  chinensis  is  closely  allied  to  C.  rvpata,  Baly,  from  Japan,  from 
which  it  differs  in  the  anteriorly  more  widened  thorax  and  in  the 
much  finer  punctuation  of  the  latter;  in  C.  rugafa  the  anterior 
portion  of  the  thorax  is  rounded  and  not  produced,  and  the  disk  is 
very  deeply,  almost  rugosely  punctate  ;  the  sculpture  of  the  elytra, 
however,  is  exactly  the  same  in  both  insects,  but  the  femora  are 
entirely  black  in  C,  rugata. 

Crioceris  triplaoiata,  d.  sp. 

Black ;  head  deeply  constricted  behind  ;  thorax  longer  than  broad, 
nearly  impunctate ;  elytra  flavous  or  fulvous,  remotely  punctate- 
striate,  a  large  ovate  spot  extending  to  the  middle  on  each  elytron, 
and  the  apex  broadly,  black. 

Length  4  lines. 

Head  very  deeply  constricted  behind  the  eyes ;  the  vertex  raised 
into  two  large  tubercles;  eves  very  promment,  deeply  notched. 
Antennae  half  the  length  of  tLe  body,  the  four  lower  joints  shining, 
the  rest  opaque,  slightlv  thickened  towards  the  apex,  the  joints  longer 
than  broad.  Thorax  about  one  half  longer  than  broad,  the  sides  con- 
cave at  the  middle,  the  surface  without  basal  sulcation,  black,  very 
shining,  with  a  few  very  fine  punctures  near  the  anterior  margin  ; 
scutellum  black.     Elytra  with  a  very  faint  depression  before  the 
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middle^  the  sboalders  rounded,  not  grooved  within ;  the  punctures 
distinct,  but  only  visible  at  the  base  near  the  suture  and  at  the  sides, 
the  middle  of  the  disk  as  well  as  the  apex  nearly  impunctate ;  the 
lateral  margin  thickened  and  accompanied  by  a  row  of  deep  punc- 
tures.    Underside  and  legs  black,  finely  pubescent. 

This  handsome  species  will  be  easily  recognized  by  the  pattern  of 
the  elytra,  the  large  ovate  black  spot  occupying  the  middle  of  the 
disk  anteriorly,  but  not  extending  to  either  margin ;  the  apical  third 
portion  is  entirely  black,  this  colour  forming  a  broad  transverse  sub- 
triangular  band,  the  anterior  margin  of  which  does  not  quite  extend 
to  the  sides. 

Cryptocephalus  cuinensis,  n.  sp. 

Reddish  fulvous ;  the  antennae,  tibise,  and  tarsi  black  ;  thorax 
with  three  impressions  ;  elytra  flavous,  strongly  puuctate-striate,  the 
margins,  a  spot  on  the  shoulder,  and  a  narrow  transverse  band 
below  the  middle,  black. 

Length  2  lines. 

Head  fulvuus,  with  a  few  very  fine,  remotely  placed  punctures, 
the  clypeus  and  the  space  near  the  inner  margin  of  the  eyes  flavous. 
Antennae  two  thirds  the  length  of  the  body,  black,  the  three  basal 
joints  more  or  less  flavous  below,  the  third  joint  one  half  shorter  than 
the  fourth ;  thorax  nearly  three  times  broader  than  long,  narrowed 
in  front,  the  sides  rounded  and  narrowly  margined,  the  surface 
entirely  impunctate,  with  a  distinct  oblique  depression  at  each  side 
and  a  very  indistinct  one  at  the  base,  reddish  fulvous,  very  shining, 
the  posterior  margin  very  narrowly  flavous ;  scutellum  fulvous, 
margined  with  brown,  strongly  raised.  Elytra  subcylindrical,  parallel, 
bright  flavous,  regularly  punctate-striate  on  the  disk,  irregularly 
punctured  at  the  sides,  narrowly  margined  with  black,  the  shoulders 
with  a  small  black  spot,  and  a  similarly  coloured  narrow  transverse 
band  placed  below  the  middle  and  extending  to  either  margin  ;  the 
elytral  epipleurse  black,  distinctly  punctured.  Below  fulvous,  finely 
punctured,  the  outer  margin  of  the  tibise  and  the  tarsi  black. 

Of  this  species,  of  which  I  cannot  find  any  published  description, 
two  specimens  are  before  me,  which  only  differ  very  slightly  in  the 
elytral  black  band  being  more  deeply  black  and  extending  across  the 
suture  in  one  specimen,  while  in  the  other  this  band  is  slightly  inter- 
rupted near  the  suture.  C.  chinensis,  on  account  of  its  coioration» 
seems  somewhat  allied  to  C  crucipennis,  Sufl'r. 

COPTOCEPHALA  BIFASCIATA,  n.  Sp. 

Black  ;  the  basal  joints  of  the  antennae  and  the  base  of  the  tibiae 
fulvous  ;  thorax  transverse,  fulvous,  impunctate ;  scutellum  fulvous ; 
elytra  very  finely  semipunctate-striate,  fulvous ;  a  broad  transverse 
band  at  the  base,  and  another,  variable  in  size,  slightly  oblique,  below 
the  middle,  black. 

Length  2^-3  lines. 

c^.  Head  swollen  at  the  vertex,  entirely  impunctate,  black,  very 
shining,  the  space  between   the  eyes   irregularly  depressed ;    the 
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anterior  mai^  of  the  epistome  tnangulariy  emar^nate ;  jawi  large 
and  prominent.  Antennae  black,  the  three  lower  joints  frnvous,  the 
thira  joint  Tery  small,  half  the  sise  of  the  second.  Thorax  three 
times  broader  than  long,  the  sides  nearly  straight,  the  posterior 
margin  rounded  and  produced  in  the  middle,  perfectly  straight  at 
the  sides,  the  anterior  margin  narrowly  raised  at  the  sides ;  scntellum 
with  a  raised  central  ridge.  Elytra  very  finely  and  rather  closely 
punctured,  the  punctures  arranged  in  irregular  rows  near  the  suture, 
fulvous,  the  base  with  a  transverse  black  band  extending  to  the 
suture  but  not  quite  to  the  lateral  margin,  its  posterior  edge  rather 
deeply  indented  at  the  middle,  another  band,  not  quite  extending  to 
either  margin  and  slightly  oblique,  is  placed  immediately  below  the 
middle.  Underside  and  legs  black,  clothed  with  yellow  pubescence, 
the  base  of  the  tibae  fulvous. 

O.  bi/a9ciata,  although  very  closely  allied  to  several  almost  simi- 
larly coloured  species  (C.  nair,  Lac,  C.  hUteri^  Kraatz),  seems  yet 
sufficiently  to  differ  to  justify  its  separation ;  the  first  elytral  band 
extends  quite  to  the  basal  and  sutural  margin,  although  not  quite  to 
the  sides,  and  the  second  band  b  placed  immediately  below  the 
middle,  not  so  close  to  the  apex  as  in  several  allied  species ;  the 
fulvous  base  of  the  tibiae,  the  rest  of  the  underside  being  black,  will 
also  help  to  distinguish  C.  bi/aseiaia  ;  the  female  has,  as  is  usual,  a 
much  smaller  head.     Many  specimens  were  obtained. 

ACBOTHINIUM  CUPBICOLLB,  U.  Sp. 

Metallic  blue  or  green ;  antennae  and  legs  black ;  head,  thorax, 
and  scntellum  reddish  cupreous,  finely  pubescent,  closely  punctured  ; 
elytra  closely  punctate-striate,  violaceous  blue,  the  suture  greenish, 
the  lateral  margin  bright  cupreous. 

Length  3  lines. 

Head  deeply  and  closelv  punctured,  strigose  on  the  vertex,  the 
latter  piceous  at  the  base,  the  other  portion  bright  cupreous ;  labrum 
and  jaws  black ;  antennas  more  than  half  the  length  of  the  body,  the 
terminal  joints  slightly  thickened  and  short,  the  basal  two  joints 
more  or  less  fulvous  below.  Thorax  about  one  half  broader  than 
long,  subcvlindrical,  the  sides  nearly  straight,  slightly  narrowed  to- 
wards the  base,  the  surface  sparingly  covered  with  fulvous  pubescence, 
bright  metallic  cupreous,  strongly  and  closely  punctured  ;  scntellum 
metallic  greenish  cupreous,  pubescent.  Elytra  with  a  distinct  oblique 
basal  depression  and  a  longitudinal  groove  within  the  shoulders, 
closely  and  rather  strongly  punctured,  the  punctures  arranged  in 
closely  approached  semiregular  rows,  dark  metallic  violaceous,  the 
suture  narrowly  metallic  green  or  blue,  the  lateral  margin  bright 
reddish  cupreous  ;  the  surface  sparingly  clothed  with  stiff  blackish 
hairs.  Underside  dark  blue  or  greenish,  strongly  punctured  and 
sparingly  pubescent ;  legs  with  a  slight  bluish  gloss ;  the  femora 
with  a  very  small  tooth ;  the  anterior  margin  of  the  thoracic  epi- 
sternum  convex. 

This  beautiful  species,  of  which  a  great  many  specimens  were 
received  from  Kiukiang,  may  be  at  once  known  from  the  only  other 
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species  of  the  genas.  A,  paschkeviiehi,  by  the  colour  of  the  thorax  and 
that  of  the  elytra. 

COLASPOIDES  CHINENSIS,  n.  Sp. 

Piceons ;  above  metaliic  greeo ;  antennae,  labrum,  and  legs  flavous  ; 
head  finely  rugose  ;  thorax  remotely  punctured  ;  elytra  deeply  punc- 
tate, the  interstices  at  the  sides  rugose  and  wrinkled. 

Length  2|  lines. 

Head  with  a  longitudinal  groove  on  the  vertex,  closely  punctured 
and  slightly  rugose  at  the  vertex;  clypeus  finely  punctured,  its 
anterior  margin  nearly  straight;  labrum  fulvous.  Antennae  two  thirds 
the  length  of  the  body,  very  slender,  pnle  fulvous,  the  terminal  joint 
fuscous  at  its  apex ;  thorax  nearly  three  times  broader  than  long, 
narrowed  in  front,  the  sides  evenly  but  not  strongly  rounded,  the 
surface  impressed  with  some  fine  punctures  which  disappear  entirely 
at  the  sides  and  near  the  base ;  scutellum  im punctate.  Elytra  with  a 
scarcely  visible  depression  below  the  shoulders,  the  latter  prominent, 
smooth  ;  the  disk  impressed  with  rather  deep  and  closely  arranged 
punctures,  which  form  very  irregular  rows,  the  interstices  at  the  sides 
and  at  the  apex  rather  strongly  transversely  wrinkled  and  rugose  ; 
l^s  entirely  fulvous  or  flavous.     Underside  nearly  black. 

Many  specimens,  allied  to  C.  martini,  Lefev.,  and  differing  in  the 
colour  of  the  underside,  the  differently  coloured  thorax,  and  the 
want  of  the  tooth  at  the  femora ;  C,  femoralis^  Lefev.,  has  a  strongly 
punctured  thorax  and  differently  coloured  antennae  and  tibiae. 

COLASPOIDES  OPACA,  U.  Sp. 

Piceous ;  the  labrum  and  the  five  lower  joints  of  the  antennsB 
fulvous ;  head  and  thorax  metallic  green  or  cupreous ;  elytra  blackish, 
opaque,  the  suture  and  lateral  margin  narrowly  metallic. 

Length  2|  lines. 

Head  with  a  longitudinal  groove  at  the  middle,  finely  and  rather 
closely  punctured,  metallic  cupreous  or  green,  the  clypeus  not  sepa- 
rated from  the  face;  labrum  fulvous ;  palpi  testaceous.  Antennse  two 
thirds  the  length  of  the  body,  black,  the  basal  five  joints  testaceous. 
Thorax  transverse,  the  sides  rounded,  narrowed  in  front,  the  anterior 
angles  thickened  and  acute,  the  posterior  margin  oblique  at  the  sides 
and  slightly  sinuate,  the  surface  very  finely  and  closely  punctured, 
and  covered  throughout  with  fine  longitudinal  strigae ;  scutellum 
obscure  cupreous.  Elytra  finely  and  closely  semiregularly  punctate- 
striate,  the  shoulders  acute,  the  base  without  any  depressions,  nearly 
black  with  a  very  slight  metallic  tint,  the  margins  very  narrowly 
metallic  green  and  cupreous.  Underside  and  legs  black,  the  breast 
tinged  with  metallic  green. 

C.  opaca  may  be  at  once  known  from  any  other  species  of  ColaS'' 
poides  by  the  finely  strigose  surface  of  the  thorax  and  the  nearly 
black  and  opaque  colour  of  the  elytra. 

COLASPOIDES  SPINIPCS,  n.  Sp. 

Black  ;  the  basal  joints  of  the  antennae,  the  labrum,  and  the  femora 
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and  tibiae  fulvous  ;  thorax  and  elytra  metallic  greenish  cupreons  or 
blue ;  thorax  very  finely  punctured,  elytra  closely  and  more  strongly 
punctate. 

cf .  The  anterior  tarsi  dilated ;  the  posterior  femora  with  a  long 
and  strong  spine. 

Length  8  lines. 

Head  with  a  longitudinal  depression  at  the  middle,  finely  and 
closely  punctured;  eyes  slightly  sinuate,  the  epistoroe  separated 
from  the  face  by  a  transTcrse  groove ;  labrum  fulvous ;  anteanae 
filiform,  two  thirds  the  length  of  the  body,  the  first  five  joints  fulvous, 
the  rest  black.  Thorax  rather  long,  less  than  twice  as  broad  as  bng, 
narrowed  in  front,  the  sides  rounded,  the  anterior  angles  acute,  the 
lateral  margin  narrowly  reflexed,  the  surface  finely  and  not  very 
closely  punctured,  the  punctures  scarcely  stronger  at  the  sides  than 
at  the  middle.  Elytra  narrowed  towards  the  apex,  without  basal 
depression;  the  shoulders  narrowly  raised  and  smooth;  the  disk 
much  more  strongly  punctured  than  the  thorax,  the  punctures  here 
and  there  arranged  in  lines ;  the  interstices  slightly  rugose  at  the 
sides  near  the  base.  Underside  black  ;  the  sides  of  the  breast  metallic 
green  ;  femora  rather  thickened,  fulvous,  the  posterior  ones  trianfru- 
larly  dilated  at  the  middle  and  ending  in  a  long  spine ;  posterior 
tibisB  curved  at  the  middle ;  tarsi  black,  the  anterior  and  intermediate 
ones  widened  and  elongate. 

Of  this  very  distinct  species,  greatly  distinguished  by  the  long 
femoral  spine,  there  are  two  male  specimens  before  me,  which  do  not 
differ  from  each  other  except  in  the  greenish  cupreous  or  metallic 
dark  blue  colour  of  the  upperside  ;  a  smaller  specimen,  evidently  a 
female,  has  a  more  transverse  thorax  and  nearly  black  and  simple 
legs,  but  does  not  seem  to  differ  in  any  other  way. 

NODOSTOMA  LEECH  I,  n.  Sp. 

Black ;  above  metallic  dark  violaceous  blue ;  head  and  thorax 
strongly  punctured,  sides  of  the  latter  angulate  at  the  middle ;  elytra 
with  the  basal  portion  strongly  swollen,  moderately  strongly  punctate- 
striate. 

Length  2  lines. 

Head  deeply  punctured,  strigose  on  the  vertex,  the  epistome  not 
separated  from  the  face  ;  labrum  and  palpi  piceous ;  jaws  black. 
Antennse  two  thirds  the  length  of  the  body,  the  three  lower  joints 
obscure  fulvous,  the  others  black.  Thorax  twice  as  broad  as  long,  the 
sides  angulate  at  the  middle,  the  surface  transversely  convex,  im- 
pressed with  deep  but  not  very  closely  arranged  punctures,  the 
interstices  somewhat  raised ;  in  front  of  the  anterior  margin  is  a 
narrow  transverse  groove ;  scutellum  subpentagonal,  impunctate. 
Elytra  subquadrate,  the  base  very  strongly  swollen,  bounded  by  a 
semicircular  depression,  the  shoulders  also  strongly  raised  and  deeply 
longitudinally  depressed  within,  the  punctures  rather  deep  within 
these  depressions,  fine  and  arranged  in  striae  on  the  lower  portion  of 
the  surface  ;  legs  black,  the  posterior  femora  with  a  small  tooth. 

Foochan,  also  Kiukiang. 
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Very  closely  allied  to  N.  modeBhim,  Jac.,  from  Japan,  but  differ- 
ing in  the  more  deeply  punctured  thorax»  the  narrow  transverse 
groove  near  the  anterior  margin,  in  the  less  distinctly  angulate  sides 
of  the  thorax,  and  in  the  much  more  strongly  raised  base  of  the 
elytra,  which  forms  a  rounded  tubercle,  distinctly  visible  to  the  naked 
eye  ;  there  is  also  a  distinct  lateral  depression  visible  at  the  disk  of 
the  thorax  in  N.  modestum  which  in  N.  leechi  is  absent.  About  a 
doxen  specimens  were  obtained. 

HkTERASPIS  NITID168IMA,  U.  Sp. 

Metallic  green  or  cupreouj^,  clothed  with  whitish  pubescence  and 
hlaek  erect  hairs ;  antennee  black,  the  base  fulvous  ;  head  and  thorax 
strongly  and  closely  punctured. 

Length  3^)  lines. 

Head  closely  punctured  at  the  vertex,  the  latter  convex,  the  epi- 
stome  more  remotely  and  strongly  punctate,  its  separation  from  the 
face  indicated  by  a  small  more  or  less  distinct  tubercle,  its  anterior 
margin  deeply  emarginate  at  the  middle  and  at  the  sides  ;  labrum 
smooth,  impunctate,  cupreous ;  jaws  black.  Antennse  slender,  half 
the  length  of  the  body,  the  lower  three  joints  fulvous,  the  rest  black. 
Thorax  subcylindrical,  the  sides  strongly  deflexed,  the  anterior  angles 
with  a  smooth  tubercle  ;  the  posterior  margin  straight  at  the  sides, 
rounded  and  produced  at  the  middle,  the  surface  impressed  with 
deep  and  closely  placed  punctures,  clothed  like  the  head  with  white 
and  black  erect  hairs  ;  scutellum  finely  rugose.  Elytra  with  a  faint 
transverse  depression  below  the  base,  the  shoulders  acute  and  promi- 
nent, the  surface  very  closely  punctured,  the  punctures  smaller  than 
those  at  the  thorax,  but  intermixed  with  larger  ones,  the  apex  very 
finely  punctate.     Below  closely  punctured  and  pubescent. 

JET.  nitidissima  is  very  closely  allied  to  H,  vestita,  Baly,  but  differs 
in  the  bright  metallic  green  or  cupreous  general  colour  ;  the  latter 
in  II.  veatita  is  obscure  seneous ;  there  are  besides  this  some  other 
differences  to  be  found,  the  present  species  having  a  tubercle  placed 
at  the  middle  of  the  face.  There  seem  to  be  only  females  in  the 
present  collection  amongst  more  than  12  specimens,  and  I  am  not 
able  to  say  anything  in  regard  to  the  two  teeth  to  be  found  on  the 
epistome  in  the  male  of  H.  veattia ;  it  is,  however,  possible  that  the 
insect  described  here  is  a  variety  of  the  last-named  species. 

Hetsraspis  iMPERiALis,  Baly. 

All  the  specimens  obtained  at  Kiukiang,  which  I  must  refer  to  Mr. 
Balj's  species,  differ  from  the  type  in  the  more  strongly  punctured 
elytra,  which  have  the  interstices  more  finely  punctured,  so  that  the 
punctuation  consists  of  larger  and  smaller  punctures  crowded  together. 

Chrysombla  japan  a,  Baly. 

Of  this  species  Mr.  Leech  obtained  a  great  many  specimens,  which 
prove  great  variability  in  regard  to  the  sculpture  and  also  shape  of 
the  thorax ;  the  latter  has  the  sides  sometimes  greatly  widened  before 
the  middle^  much  less  so  in  other  specimens,  and  the  punctuation  of 
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the  disk  is  often  dose,  at  other  times  remote  and  Terj  irregular. 
Most  of  the  specimens  in  the  present  collection  were  obtained  it 
Hakodate  and  are  with  few  exceptions  females,  which  may  be  recog- 
nised at  once  by  the  very  curious  appendage  of  the  last  abdomiiud 
segment,  unique  amongst  the  numerous  species  of  this  genus  with 
which  I  am  aojuainted  ;  this  structure  consists  in  a  triangular 
acutely  pointed  kmd  of  sheath,  hollowed  at  its  base  and  placed  upon 
the  middle  of  the  last  abdominal  segment ;  the  pygidium  ends  in  a 
blunt  protuberance  and  seems  capable  of  closing  the  posterior  opening 
of  the  sheath  ;  I  find  no  reference  to  any  similar  structure  in  this 
or  any  other  species.  The  males  are  much  smaller,  and  the  penis  u  a 
slender  curved  tube,  narrowed  and  blunt  at  its  apex.  The  colour  of 
the  thorax  and  elytra  varies  from  purplish  to  blue  or  green,  and  the 
latter  have  two  or  three  more  or  less  distinct  longitudinal  smooth 
spaces ;  wings  are  absent. 

Chrysomela  yirgata,  Motsch. 

Obtained  in  numerous  specimens  at  Gensan  in  Corea. 

Chrysomela  obscurofasciata,  Jac. 

This  species*  described  by  myself  in  the  Proc.  Zool.  Soc.  1885, 
seems  to  be  only  a  variety  of  the  preceding  species,  with  which 
it  entirely  agrees  in  size,  shape,  and  sculpture ;  the  entire  insect  is, 
however,  dark  purplish-blue  in  colour  with  an  elytral  still  darker 
baud,  the  latter  in  C,  virgata  is  reddish  cupreous. 

Melasoma  ocTODECiM punctata,  n.  sp. 

Metallic  greenish,  the  six  basal  joints  of  the  antennae,  the  sides  of 
the  thorax,  and  the  legs  fulvous ;  elytra  very  closely  punctured, 
fulvous  or  testaceous,  each  elytron  with  nine  rounded  black  spots 
(1,  3,  2,  2,  1). 

Length  2-3^  lines. 

Head  finely  and  closely  punctured,  greenish  aeneous;  antennie 
scarcely  extending  to  the  base  of  the  thorax,  black,  the  basal  six 
joints  fulvuus.  Thorax  three  times  broader  than  long,  the  sides 
broadly  flattened,  fulvous,  the  disk  metallic  green,  very  finely  punc- 
tured, bounded  at  the  sides  by  a  deep  longitudinal  groove,  which  is 
impressed  with  deep  punctures ;  scutellum  metallic  green#  Elytra 
very  closely  punctured,  with  traces  of  longitudinal  striae,  fuUous  or 
flavous ;  the  suture,  a  spot  at  the  shoulder,,  three,  placed  triangularly 
at  the  base,  two  slightly  larger  ones  placed  transversely  at  the  middle, 
two  below  the  latter,  and  another  transversely  shaped  spot  near  the 
.  apex,  blackish  ;  legs  entirely  fulvous.     Underside  metallic  greenish. 

At  first  sight  this  species  seems  identical  with  the  well-known  if. 
2Q^unctatai  but  the  insect  is  quite  distinct  from  the  last-named ; 
the  sides  of  the  thorax  in  Af.  IH-punetata  are  much  more  broadly 
fulvous,  and  the  green  colour  does  not  encroach  on  it  except  by  a 
small  spot  at  each  side  (as  in  ilf .  20'punctata) :  but  the  principal 
difference  is  to  be  found  in  the  number,  shape,  and  position  of  the 
elytral  spots ;  these  latter  are  not  elongate  but  rounded ;  the  six 
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anterior  spots  are  placed  exactly  as  in  M.  20'puHetata,  but  of  those 
placed  below  the  middle  the  intermediate  spot  is  wanting,  so  that 
only  two  remain,  and  the  last  or  apical  spot  is  transverse,  not  elon- 
gate as  in  the  allied  form ;  the  elytra  are  also  more  closely  punctured 
in  the  present  species,  and  the  legs  are  entirely  fuWous.  There  are 
more  than  twenty  specimens  before  me,  which  all  show  the  same 
differences,  as  pomted  out,  and  can  be  separated  easily  from  M,  20- 
punctata. 

Phytodecta  flavipennis,  n.  sp. 

Broadly  ovate,  pale  fulvous  ;  the  terminal  joints  of  the  antennsb 
and  the  legs  black ;  thorax  very  minutely  punctured  on  the  disk, 
strongly  on  the  sides ;  elytra  finely  punctate-striate,  the  interstices 
scarcely  risibly  punctured. 

Length  2^^  lines. 

Head  distinctly  but  irregularly  punctured ;  antennee  extending  to 
the  base  of  the  thorax,  the  terminal  joints  transversely  shaped,  black, 
the  lower  four  joints  fulvous  ;  thorax  three  times  wider  than  long, 
narrowed  in  front,  very  minutely  punctured,  the  sides  deeply  punc- 
tate ;  scutellum  fulvous  ;  elytra  broad,  subquadrate,  the  punctures 
moderately  deep,  the  interstices  extremely  finely  punctured. 

The  present  species  seems  to  differ  from  any  other  described  Phy^ 
iodecta  in  heveral  particulars:  from  most  of  them  P.  flavipennis  liiffers 
in  the  fulvous  upper  and  underside  ;  P.  ru/a,  Kraatz,  which  also  has 
the  underside  red,  is  larger  and  the  legs  are  described  as  red  with  the 
exception  of  the  knees.  There  are  two  specimens  before  me,  which 
show  no  difference,  except  that  the  colour  in  one  is  paler,  and  that 
the  npper  and  lower  margins  of  the  breast  are  black,  the  latter  is 
deeply  rugose-punctate. 

Pbytodecta  tredi^cimmaculata,  n.  sp. 

Broadly  subquadrate,  fulvous  ;  thorax  vnth  three  black  spots  ; 
scutellum  black  ;  elytra  strongly  and  closely  punctured,  the  punctu- 
ation irregular,  each  elytron  with  six  black  spots ;  breast  piceous. 

Length  3  lines. 

Head  rather  closely  punctured  on  the  vertex  and  on  the  clypeus. 
Antennae  entirely  fulvous,  extending  to  the  base  of  the  elytra. 
Thorax  three  times  broader  than  long,  the  sides  evenly  rounded,  the 
anterior  margin  broadly  concave ;  the  disk  finely  and  remotely,  the 
sides  strongly  and  closely,  punctured  ;  a  large  black  spot  is  placed  at 
the  middle,  but  does  not  extend  to  the  base,  a  smaller  one  is  situated 
at  each  side;  scutellum  black,  very  broad.  Etytra  subquadrate, 
convex  and  short,  very  closely  and  distinctly  punctured,  the  punctu- 
ation not  arranged  in  lines  ;  of  the  black  spots,  which  are  large, 
one  of  oblique  shape  occupies  the  middle  of  the  base,  two,  placed 
transversely  at,  and  two  others,  of  which  the  inner  one  is  sutural, 
below  the  middle;  another  sutural  spot  is  placed  at  the  extreme 
apex.  Below  and  the  legs  strongly  punctured,  the  breast  more  or 
less  piceous. 

Foochan. 
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In  this  species  the  elytral  punctuation,  instead  of  being  arranged 
as  in  most  of  the  allied  forms,  is  irregular  and  the  pattern  differs 
from  any  with  which  I  am  acquainted ;  of  the  elytral  spots,  two  are 
common  to  both  and  placed  across  the  suture  below  the  middle. 

PaROPSIDES  NIGROFA8CIATUS,  n.  Sp. 

Fulvous  ;  head  and  thorax  with  two  black  markings  ;  elytra  finely 
and  irregularly  punctured,  each  with  two  large  subsutural  8pot8» 
placed  longitudinally,  and  a  sublateral  band,  abbreviated  behind, 
black. 

Var.  a.  The  posterior  subsutural  spot  wanting. 

Var.  b.  This  spot  present  only. 

Var.  c.  Entirely  fulvous,  the  thorax  with  some  small  piceous  spots ; 
el\  tra  with  a  small  black  humeral  spot. 

Length  5-6  lines. 

Head  finely  punctured,  with  a  central  impressed  groove,  fulvous, 
the  base  with  two  large  black  spots,  the  anterior  margin  of  the 
clypeus  and  the  apex  of  the  jaws  also  black.  Antennss  short,  entirely 
fulvous,  the  apical  joint  thickened.  Thorax  three  times  broader  than 
long,  the  anterior  margin  deeply  emarginate  at  the  middle,  the 
anterior  angles  strongly  produced  in  front,  the  sides  rounded,  narrowed 
towards  the  apex,  the  surface  minutely  and  not  very  closely  punc- 
tured on  the  disk,  more  strongly  at  the  sides ;  the  disk  fulvous,  with 
two  large  subquadrate  black  spots  touching  the  base  and  leaving  a 
narrow  line  of  the  ground-colour  between  them  ;  scutellum  fulvous. 
Elytra  convex,  widened  towards  the  middle,  impressed  with  rather 
small  punctures,  partly  arranged  in  lines,  the  interspaces  also  very 
finely  punctured,  the  lateral  margin  accompanied  by  several  rows  of 
deeper  punctures,  each  elytron  with  two  large  elongate  spots,  placed 
longitudinally  near  the  suture  and  a  longitudinal  band  (often  narrowed 
or  interrupted  at  the  middle)  extending  from  the  shoulder  to  below 
the  middle  near  the  lateral  margin.  Underside  and  legs  fulvous, 
the  abdomen  often  spotted  with  black ;  claws  appendiculate,  the 
inner  division  very  long. 

Paropsides  hieroglyphica,  Gebl. 

Paropsides  12-maculata,  Gebl. 

Both  these  species  were  obtained  at  Foochow,  and  I  am  very 
much  inclined  to  believe  that  one  is  only  a  variety  of  the  other,  since 
I  cannot  find  any  differences  except  that  of  colour ;  in  P.  hierogly- 
phica  the  elytra  have  three  rows  of  black  spots,  if  these  are  connected 
in  a  certain  way  the  pattern  peculiar  to  P.  \2'maculata  is  produced, 
in  the  same  way  as  in  many  species  of  Cryptocephali ;  the  underside 
in  one  species  (P.  hieroglyphica)  is  fulvous,  in  the  other  black. 

EUSTETHA  THORACICA,  D.  Sp. 

Fulvous  ;  the  antennse  (the  three  basal  joints  excepted),  the  breast, 
and  legs  black ;  head  with  one,  thorax  with  four,  black  spots ;  elytra 
dark  violaceous  blue,  closely  and  strongly  punctured. 
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Var.  Elytra  obscure  fulvous. 

Length  31  lines. 

Head  ifnpunctote>  fulvous,  the  vertex  with  a  black  spot ;  labrum 
black ;  palpi  fulvous,  the  penultimate  joint  incrassate.  Antennae  only 
extending  to  the  base  of  the  elytra,  black,  the  lower  three  joints 
fulvous,  piceous  above,  shining,  the  others  opaque,  pubescent,  the 
second  and  third  joints  short,  equal.  Thorax  three  times  broader 
than  long,  the  sides  slightly  rounded  at  the  middle,  narrowly  mar- 
gined, the  anterior  angles  thickened,  the  surface  im punctate,  fulvous, 
with  four  black  spots  placed  transversely  ;  scutellum  black.  Elytra 
ovate-oblong,  metallic  dark  blue  or  violaceous,  covered  throughout 
with  distinct  punctures  of  variable  site,  arranged  here  and  there  in 
indistinct  lines,  of  which  a  short  one  more  deeply  impressed  is  placed 
within  the  shoulders,  and  another  row  accompanies  the  sutural 
margin ;  legs  and  breast  black,  the  tibiae  closely  pubescent ;  abdomen 
fulvous  ;  mesosternum  swollen  and  tuberculate. 

E,  thoracica  may  be  distinguished  from  E,  Jlaviventris,  Baly,  by 
the  want  of  the  thoracic  impressions  and  the  colour  and  markings  of 
the  same  part. 

PhYLLOBROTICA  (?)  ORNATA,  n.  sp. 

Fulvous ;  antennae,  the  upper  edge  of  the  femora,  tibiae  and  tarsi, 
black  ;  thorax  bifoveolate ;  elytra  finely  punctured,  black,  an  ovate 
patch  at  the  side  and  another  near  the  apex,  flavous ;  epipleurse 
extremely  small. 

Var,  Head  black  at  the  vertex,  elytra  entirely  fulvous. 

Length  3  lines. 

Head  dark  fulvous,  impunctate,  the  frontal  tubercles  transverse ; 
clypeus  in  shape  of  a  triangular  ridge.  Antennae  slender,  filiform,  the 
second  joint  short,  the  third  and  following  joints  nearly  equal,  the 
three  lower  ones  more  or  less  fulvous  below,  the  rest  black.  Thorax 
about  one  half  broader  than  long,  the  sides  straight,  slightly  concave, 
the  posterior  angles  acute,  obliquely  cut,  the  surface  with  a  few  minute 
punctures  near  the  base,  the  latter  depressed,  with  a  deep  fovea  at 
each  side ;  scutellum  broad,  its  apex  broadly  rounded,  flavous. 
Elytra  finely  and  closely  punctured,  somewhat  depressed  anteriorly 
along  the  suture,  the  black  portion  interrupted  at  the  sides  by  a 
large  ovate  flavous  spot  which,  commencing  a  little  below  the  base, 
extends  to  the  middle,  but  not  to  the  sutural  or  lateral  margin  ; 
a  somewhat  similar-shaped  spot  is  placed  near  the  apex,  which  it 
does  not  quite  reach,  being  surrounded  by  a  narrow  margin  of  the 
ground-colour.  The  underside  and  the  legs  fulvous,  the  femora  above 
and  the  outer  edge  of  the  tibiae  with  a  black  streak ;  tibiae  unarmed ; 
the  first  joint  of  the  posterior  tarsi  as  long  as  the  three  following 
joints  together ;  claws  appendiculate. 

Hab.  Foochan. 

Although  this  species  has  the  general  appearance  of  Phyllobrotica 
and  its  structural  characters,  it  difiers  somewhat  in  having  extremely 
small  elytral  epipleurae  and  a  longer  metatarsus  of  the  posterior  legs. 
In  the  absence  of  other  similarly  constructed  species  I  have  placed 
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the  present  insect  in  Phyllohrotica ;  it  will  not  be  difficult  to  recog- 
nize by  the  elytral  pattern.  A  single  specimen  of  the  yarietj  was 
obtained^  which  differs  only  in  colour. 

CnEOR4NE  FEMORALI8,  n.  Sp. 

Metallic  blue ;  the  head,  thorax,  and  the  anterior  legs  AiItous  ; 
Rutennas  fuscous  ;  elytra  greenish  blue,  closely  seniirugose-punctate ; 
below  pubescent ;  posterior  femora  obscure  blackish  blue. 

Length  4-4^  lines. 

This  species,  obtained  by  Mr.  Leech  at  Foochan,  although  very 
closely  allied  to  C.  fulviaUlis,  Baly,  seems  to  differ  sufficiently  to 
be  considered  distinct  from  that  species :  the  present  insect  is  less 
widened  posteriorly,  the  antennae  are  entirely  black,  the  basal  joints 
only  are  fulvous  below  ;  the  thorax  is  rather  less  transverse  and 
longer,  and  has  often  three  small  fovese  placed  triangularly  on  the 
disk,  the  latter  being  entirely  impunctate ;  the  punctuation  of  the 
elytra  is  close  and  distinct,  the  interspaces  being  somewhat  rugose 
with  traces  of  longitudinal  ridges ;  the  colour  of  the  upper  part  of 
the  breast  as  well  as  of  the  four  anterior  femora  is  fulvous ;  the  poste- 
rior femora  and  the  tibiae  are  obscure  dark  blue ;  the  rest  of  the  under- 
side is  metallic  lighter  blue,  clothed  with  long  yellowish  pubescence. 
There  seems  to  be  no  difference  in  regard  to  the  structure  of  the 
antennae  in  both  sexes,  but  the  anterior  tibiae  in  the  male  are  curved 
at  the  apex  and  their  first  tarsal  joint  is  dilated  and  flattened.  Mr. 
Baly  gives  the  colour  of  the  underside  in  C./ulvicoUis  as  piceous; 
in  a  specimen  kindly  given  to  me,  the  abdomen  is  dark  metallic  blue, 
as  in  the  present  species,  but  this  colour  does  not  extend  to  the 
breast  as  in  C.  femoralia ;  the  posterior  femora  in  C.  fulvieollis  are 
fulvous  instead  of  dark  blue.  All  the  specimens  agree  in  the  above 
details :  C  elegant  from  Japan  is  much  smaller,  bright  metallic 
green,  and  the  punctuation  of  the  elytra  is  much  finer ;  the  latter 
in  C,  femoralia  are  of  a  rather  dull  bluish  colour. 

LUPERODBS  NIORIPENNIS,  Motsch. 

Two  specimens  obtained  at  Gensan  I  refer  to  Motschulsky's  species, 
with  the  description  of  which  they  agree  perfectly  ;  the  head  in  the 
specimens  I  have  for  examination  is  fulvous  with  the  space  immedi- 
ately behind  the  eyes  black  (of  this  the  author's  description  says 
nothing) ;  the  labrum  and  the  antennae  are  also  black,  with  the  excep- 
tion of  the  first  two  joints  of  the  latter,  which  are  fulvous ;  they  are 
nearly  two  thirds  the  length  of  the  body ;  the  thorax  is  twice  as  broad 
as  long,  fulvous,  the  surface  impunctate  without  depressions ;  the 
elytra  are  black  and  very  finely  and  closely  punctured,  with  their 
epipleurse  extending  below  the  middle  ;  the  abdomen  is  flavous ;  the 
legs  are  black,  the  apex  of  the  femora  and  the  base  of  the  anterior 
tibiae  are  stained  with  fulvous.  The  structural  characters  of  Lupe- 
rodet  are  all  present.  In  the  almost  useless  figure  given  by  Mot- 
schulsky  the  abdomen  is  made  to  protrude  largely  beyond  the  elytra ; 
whether  this  is  characteristic  of  all  the  females  of  this  species  I  am 
unable  to  say. 
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Laphris  bmarginata,  Baly. 

Of  this  species  there  are  a  few  examples  contained  in  the  present 
collection,  amongst  which  is  a  male,  which  differs  considerably  in  the 
shape  of  the  antennse  from  the  female  sex  ;  these  organs  are  longer 
and  their  intermediate  joints  are  strongly  flattened  and  triangularly 
dilated,  although  of  the  same  elongate  shape ;  the  broad,  black  or 
piceous  band  of  the  elytra  is  occasionally  of  nearly  equal  width 
instead  of  being  deeply  emarginate  at  its  middle  as  in  the  type. 

Notes. 

In  my  catalogue  of  Japanese  Phytophaga  (Proc.  Zool.  Soc.  1885, 
p.  752)  sereral  mistakes  and  omissions  have  been  made,  which  I 
will  here  rectify,  thus  : — 

Lema  melanopa  is  left  out,  the  species  is,  I  believe,  found  in  Japan. 

Adimonia  multicostata,  Jac.  (p.  755),  is  identical  with  Oalerucella 
punetatostriata,  Motsch. ;  the  species  belongs,  however,  to  Adimonia, 

Monolepta /iaviventris,  Motsch.  (p.  755),  should  have  been  placed 
in  Malacosoma, 

According  to  M.  Fairmaire  the  following  species  described  by  him 
from  China  (1876)  are  synonyms : — 

Paralina  impressiuacula,  Fairm.,  =  P. /altaciosa,  St&l. 

Lina  ignitincia,  Fairm.,  =  Galeruca  Julminans,  M^n. 

Anthraxantka  davidis,  F*,  =  Mimastra  ct/anura,  Hope* 


3.  On  the  Scaling  of  the  Reproduced  Tail  in  Lizards. 
By  G.  A.  BouLENOER. 

[EeceiTod  June  5, 1888.] 

It  is  a  well-known  fact  that  in  such  Reptiles  as  have  the  power  of 
reproducing  the  tail,  the  scaling  of  the  renewed  portion  often  differs 
considerably  from  that  of  the  normal  organ.  It  is  generally  held 
that  the  difference  consists  merely  in  the  irregularity  of  the  scaling, 
or  in  the  absence  of  certain  tubercles  or  enlarged  scutes  which  are 
characteristic  of  the  species.  Such  a  view  is  erroneous.  I  have 
convinced  myself  that,  in  some  cases,  the  aberrant  scaling  of  the  re- 
produced tail  is  a  reversion  to  an  ancestral  form. 

That  a  tail  with  heterogeneous  lepidosis  may  be  reproduced  as  such, 
is  shown  by  Hatteria  ;  the  dorsal  series  of  compressed  tubercles,  so 
strikingly  similar  to  that  of  Chelydra,  is  present  on  the  reproduced 
portion,  which  differs  only  in  the  scales  not  being  verticillate. 

That  a  tail  with  uniform  scaling  may  be  reproduced  with  diver- 
sified scales  is  exemplified  by  a  large  number  of  Scincoids  and  some 
Geckoids,  which,  having  a  tail  covered  with  subequal  scales,  develop 
on  the  new  portion  a  ventral,  or  both  a  ventral  and  a  dorsal,  series 
of  large  transverse  scutes,  such  as  exist  normally  in  other  species  of 
the  same  or  of  alUed  genera. 

AU  Lacertidse,  Gerrhosauridee,  and  Scink-like  Anguidse,  so  far  as 
I  am  aware,  reproduce  a  caudal  scaling  true  to  their  type. 
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A  very  striking  example  of  reversion  is  exhibited  by  the  Teioia 
genus  Gymnophthalmus.  It  is  necessary  first  to  say  that  this  genus, 
though  agreeing  with  the  Chalcidine  Teiidee  in  general  structure, 
presents  the  scaling,  and  a  most  deceptive  appearance,  of  a  Scincoid, 
and  has  therefore  been   placed  in  the  latter  group,  to  which  it 


Wn 


Tails  of  (A)  Gymnophthalmus  quadrilineatus  and  (B)  Ophisattrus  grac*^* 
with  reproduced  terminal  portion. 


bears,  however,  not  the  slightest  affinity.  Now,  the  charact:*^^  ©^ 
the  reproduced  tail,  with  which  I  was  not  acquainted  wb^n  I 
arrived  at  my  conclusions  respecting  the  affinities  of  this  ^enus 
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with  Heierodactylus,  affords  a  striking  confirmation  of  the  correct- 
ness of  these  conclusions.  As  may  be  seen  from  the  drawing 
(fig.  A,  p.  352),  the  scaling  of  the  reproduced  tail  of  GymitopA- 
thalmuM  is  that  of  a  Heterodactylus  or  Cercosaurine  Teioid. 

Another  example  (see  fig.  B,  p.  352)  is  afforded  by  the  tail  of 
Ophisaurus  {PseHclopus)^  a  genus  which  I  haye,  following  Cope,  placed 
in  the  same  family  as  the  Slow- worm  (Anguis),  Here  we  have  a 
Lizard  with  verticillate  scales,  the  tail  of  which,  when  reproduced, 
assumes  the  cycloid  scaling  of  its  Diplogiossine  and,  no  doubt 
ancestral,  allies. 

According  to  the  taxonomic  arrangement  of  all  the  older  and  of 
many  modern  authors,  such  tails  as  are  represented  in  the  above 
figures  exhibit,  on  the  same  individual,  a  '  chassd-crob^ '  of  the 
characters  of  two  primary  divisions,  viz.  the  ''  Cyclosaura"  (normal 
tail  of  Ophisaurua  and  reproduced  tail  of  Oymnophthalmus)  and  the 
**  Ge%9SOsaura "  (normal  tail  of  Oymnophthalmus  and  reproduced 
tail  of  Ophisaurus). 

It  will  be  useful  in  future  to  pay  greater  attention  to  the  scaling 
of  the  renewed  tails  of  Lizards,  as  it  may,  in  some  cases,  afford  a 
clue  to  the  affinities  of  genera  or  species  to  one  another. 


4.  Note  on  the   Sternal   Gland    of   Didelphys    dinidiata. 
By  Prank  E.  Beddard^  M.A.,  Prosector  to  the  Society. 

[Beceived  June  5, 1688.] 

At  a  recent  meeting  of  this  Society  (see  P.  Z.  S.  1887,  p.  527) 
I  described  the  external  appearance  and  the  minute  structure  of  a 
peculiar  gland  in  Myrmecobius,  situated  just  above  the  anterior  end  of 
the  sternum. 

I  have  now  to  record  the  presence  of  a  gland  occupying  a  similar 
position  in  another  Marsupial,  viz.  Didelphys  dimidiata  (Wagner). 
Mr.  Thomas  has  directed  my  attention  to  the  presence  of  thb  gland 
and  requested  me  to  report  upon  its  minute  structure. 

One  of  the  drawings  which  I  now  exhibit  (fig.  1,  p.  354) 
represents  the  head  and  anterior  region  of  Didelphys  dimidiata  and 
shows  the  position  of  the  sternal  gland. 

The  second  drawing  (fig.  2)  represents  the  gland  magnified  more 
highly. 

The  integument  in  this  region  appears  to  the  naked  eye  to  be 
entirely  devoid,  of  hairs,  and  the  skin  is  furrowed  in  various  directions. 
The  latter  fieure  may  be  compared  with  fig.  2  of  my  paper  upon  the 
sternal  gland  of  Myrmecobius  (P.  Z.  S.  1887,  p.  528).  The  orifices 
of  the  glands  upon  the  exterior  are  by  no  means  so  plain  as  in  Myrme- 
cobius. It  is  of  course  possible  that  the  appearance  of  the  glandular 
patch  in  Didelphys  owes  its  difference  from  the  appearance  of  the 
corresponding  structure  in  Didelphys  to  the  state  of  contraction  of 
the  skin — caused  by  the  alcohol  in  which  the  animal  was  preserved. 

In  Myrmecobius  the  glandular  patch  upon  the  integument  had  a 
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smooth  appearance  and  the  mouths  of  the  glands  were  ^dely 
dilated. 

In  Didelpkys  the  skin  in   this  rq;ion  of  the  body  was  mnch 

Fig.  1. 


Didelphys  dimidiata. 
Ventral  view  of  head  and  neck,  to  show  the  sternal  gland. 


Fig.  2. 


Didelphys  dimidiafa. 
Sternal  gland,  more  highly  magnified. 

wrinkled,  and  the  mouths  of  the  glands  were  not  apparent.    This  looks 
very  much  as  if  the  difference  were  merely  due  to  the  more  contracted 
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condition  of  the  integument  in  DidelphyM ;  and  I  cannot  find  any 
reasons  for  believing  that  the  integumentai  glands,  which  will  shortly 
be  described,  are  any  smaller  in  Didelphyi  than  in  MyrmeeobiuM, 

Apart,  however,  from  the  question  as  to  whether  the  external 
appearance  of  the  glandular  patch  in  Myrmecobius  is  really  different 
from  that  of  Didelphys  dimidiata,  there  is  a  close  agreement  between 
the  two  species  m  the  microscopic  structure  of  the  gland.  The 
sternal  gland  of  Myrmecobius  is  a  complex  structure.  The  epidermis 
in  this  region  is  greatly  thickened  and  contains  numerous  sudoriferous 
glands  grouped  together  into  oval  masses.  Beneath  the  dermb  is  a 
large  compound  gland  the  structure  of  which  resembles  the  sudori- 
parous glands. 

In  DidelphyM  dimdiata  the  elements  entering  into  the  formation 
of  the  glandular  patch  are  precisely  the  same  as  in  Myrmecobius, 
As  in  that  species,  there  are  a  few  hairs  scattered  over  the  surface  of 
the  gland  which  are  too  small  and  too  few  to  be  recognized  by  the 
naked  eye.  The  same  groups  of  modified  sudoriparous  glands  as  those 
which  I  termed  sudoriparous  follicles  in  Myrmecobius ocqxxx  in  Didelphys 
dimidiata.  And,  finally,  underneath  the  dermis  is  a  compound  tubular 
gland  which,  however,  appears  to  be  relatively  smaller  than  in 
Myrmecobius. 

To  describe  these  various  glandular  structures  more  in  detail  is 
unnecessary,  as  such  a  description  would  be  a  mere  repetition  of  the 
greater  part  of  my  paper  upon  Myrmecobius, 

It  is  interesting  to  find  that  there  exists  in  both  these  genera, 
which  are  not  in  other  respects  very  nearly  related,  a  glandular 
apparatus  havine  the  same  anatomical  relations  and  the  same 
minute  structure  . 


6.  Note  on  a  new  Gregarine. 
By  Prank  E.  Beddard^  M.A.,  Prosector  to  the  Society. 

[Beoeived  June  5,  1888.] 

The  Gregarine  described  in  the  present  note  was  found  in  a 
Periehata  which  has  recently  been  sent  to  me  from  New  Zealand  by 
Mr.  W.  W.  Smith.  This  species  occurred  in  the  vesieulae  seminales 
and  in  the  body-cavity,  and  is  a  large  Gregarine,  reaching  a  length  of 
l}-2  millim.  I  observed  three  stages  in  the  development  of  this 
parasite,  which  I  cannot  identify  with  any  described  form. 

The  smallest  examples  that  I  observed  were  about  the  same  size 
as  the  common  Monocystis  lumbrici,  but  of  a  different  form,  which 
is  illustrated  in  the  accompanying  woodcut.  The  body  is  globular, 
and  furnished  with  one  or  two  slender  processes  usually  of  greater 
length  ;  they  are  placed  (if  there  are  two)  one  at  each  end  of  the 
body,  so  that  the  Gregarine  has  the  appearance  of  a  bead  strung 
upon  a  thread.  I  only  observed  individuals  of  this  stage  in  the 
vesiculae  seminales.     The  body-cavity  of  the  Perichceta  was  crowded 

*  P.Z.8. 1887,  p.527. 
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with  individuals  of  the  next  stage  ;  this  is  characterized  by  its  larger 
size  and  rather  more  complicated  structure.  The  general  form  of 
the  body  is,  however,  the  same.  The  drawing  (p.  357)  illustrates 
this  stage,  as  well  as  the  encysted  condition  to  be  presently  described. 
The  upper  part  of  the  figure  represents  an  individual  of  the  second 
stage ;  the  lower  part  illustrates  the  encysted  condition,  in  which 
the  whole  Gregarine  is  enclosed  by  a  cyst  which  is  limited  in  the 
figure  to  the  lower  process. 

In  the  second  stage  the  body  is  limited  externally  by  a  clear  mem- 
brane of  some  thickness,  which  is  probably  the  cuticle ;  the  coarse 
granules  which  fill  the  interior  of  the  parasite  are  sometimes  restricted 
to  the  globular  part  of  the  body,  and  are  sometimes  also  found  in 
one  or  both  of  the  slender  processes.  These  differences  are,  however, 
probably  due  to  movements  in  the  protoplasm  of  the  living  Gregarine, 
which  has  been  arrested  at  various  intervals.  The  surface  of  the 
two  processes,  and  probably  of  the  whole  body,  is  covered  with  deli- 
cate fibres,  which  generally  run  obliquely  to  the  long  axis  of  the 
process,  as  is  shown  in  the  diagram  (b).  Careful  focusing  shows 
these  fibres  to  be  quite  superficial,  and  they  are  therefore  probably 
cuticular.  During  this  stage,  and  also  in  the  earlier  stages,  the 
Gregarine  multiplies  by  transverse  fission — a  process  rare  among  the 
Gregarinida  \ 

The  extremity  of  one  of  the  processes  becomes  swollen  and  filled 
with  the  granules  of  the  entoplasm.  This  swelling  increases  in  size 
until  it  equals  the  body  of  the  parent ;  a  process  grows  out  from  the 
end  opposite  to  that  by  which  it  is  attached  to  the  parent ;  these  two 
then  probably  separate. 

In  the  third  stage  the  body  of  the  parasite  is  covered  externally 
with  a  remarkable  cyst.  Individuals  iu  the  encvsted  condition  were 
only  met  with  in  the  substance  of  the  vesiculae  seminales  of  the 
Perichata, 

The  structure  of  the  cyst-membrane  is  illustrated  in  the  lower  half 
of  the  drawing  (c).  It  is  of  great  thickness  upon  the  one  or  two 
processes  into  which  the  body  of  the  Gregarine  is  prolonged  ;  it  is, 
however,  much  thinner  upon  the  spherical  region  of  the  body.  The 
main  mass  of  the  cyst  has  a  fibrous  appearance,  and  imbedded  in  it 
are  numerous  bodies  which  I  cannot  but  regard  as  nuclei;  these 
latter  were  evident  in  transverse  sections,  as  well  as  in  glycerine  pre- 
parations of  the  entire  parasite.  The  presence  of  nuclei  in  the  cyst 
leads  me  to  infer  that  the  latter  is  not  (at  any  rate  entirely)  formed 
by  the  parasite ;  the  fibrous  portion  of  the  cyst,  on  the  other  hand, 
looks  as  if  it  were  an  hypertrophied  condition  of  the  fibroid  invest- 
ment found  in  the  free  Uving  parasites  of  the  ccelom  described  above 
as  stage  2. 

In  some  of  the  encysted  parasites  there  was  a  single  large  nucleus 
(a)  ;  in  others  a  large  number  of  smaller  nuclei ;  this  condition  is  no 
doubt  preliminary  to  sporulation.  Karyokinetic  figures  were  observe^' 
in  the  dividing  nuclei. 

»  Figured  by  RuBchhaupt  (Jen.  Zeitschr.  1885,  Taf.  xxii  fig.  13)  in  Mono- 
cystis  porrecta. 
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Gregaiine  from  body-cavity  of  PericluBta  notHS-zelandia. 

o,  nadeus ;  6,  process  of  body  showing  oblique  striation  of  cutade  ;  e,  posterior 

process  of  body  to  show  the  outer  cyst-membrane  enclosing  nuclei. 
The  drawing  is  a  compound  one ;  the  middle  part  of  the  body  and  the  upper 

process  represent  a  free  (unencysted)  indiyidual ;  the  lower  process  tkat 

of  an  encysted  indiyidual. 
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I  regret  to  have  no  further  stages  in  the  life-history  of  this  Grega- 
rine ;  I  have  not  yet  seen  any  evidence  of  sporulation,  except  in  the 
division  of  the  nucleus.  I  propose,  however,  to  publish  a  fuller 
description  later,  when  I  may  perhaps  have  succeeded  in  discovering 
the  formation  of  spores. 

I  think  it  is  clear  that  this  organism  is  a  Sporozoon,  and  that  it 
belongs  to  the  Gregarinidse ;  I  refer  it  to  the  true  Gregarines  on 
account  of  its  general  form,  the  nature  of  the  granules  in  the  pro- 
toplasm, &c.  But  the  cyst  is  quite  unlike  anything  that  has  been 
recorded  in  a  Gregarine  K  On  the  other  hand,  in  the  Myxosporidia 
cysts  are  met  with  which  are  nucleated,  and  probably  therefore 
formed  pathologically  by  the  tissues  in  which  the  parasite  lives. 


June  19,  1888. 

Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

A  letter  was  read  addressed  to  the  President  by  Dr.  Emin  Pasha, 
dated  Tunguni  Island  (Lake  Albert),  October  31st,  1887,  announcing 
the  despatch  of  further  collections  of  natural-history  objects,  ana 
promising  for  the  Society  some  notes  on  European  migratory  birds 
observed  in  that  country. 

The  following  extract  from  a  letter  addressed  by  Mr.  £.  L.  Layard, 
F.Z.S.,  H.B.M.  Consul  at  Noum^,  New  Caledonia,  to  Mr.  J. 
Ponsonby,  F.Z.S.,  concerning  the  distribution  of  some  Land-shells 
of  the  genus  Stenogyra,  was  read  : — 

"  Mr.  Garrett's  remarks  (P.  Z.  S.  1887,  p.  183)  on  the  distribution 
of  Stenogyra  tuckeri  remind  me  to  tell  you  that  he  wished  me  to 
communicate  to  the  Zoological  Society  the  fact  that  the  West-Indian 
species,  S.  octona,  has  suddenly  turned  up  here  in  thousands ;  how 
introduced  none  can  tell.  They  are  on  a  coffee-estate  at  Kanala  on 
the  East  Coast,  about  halfway  to  the  north  end  of  the  island.  I 
have  made  inquiries,  and  cannot  learn  that  Mons.  Evain  (presumably 
the  planter)  ever  had  any  seed  coffee  from  the  West  Indies.  All  he 
planted  came  from  Bourbon,  and  it  would  be  interesting  to  find  oat 
whether  the  species  has  appeared  there  also.  Mons.  Evain's  nephew, 
who  collects  shells,  found  it  here,  and  gave  it  to  me  as  a  fine  example 
of  8,  souverbiei,  our  native  species.  I  recognized  it  at  once  ;  but  he 
was  much  astonished  on  being  shown  what  it  was.  He  says  it  is  in 
thousands.  Garrett  said  that  this  fact  might  throw  light  on  the 
distribution  of  the  other  species.  I  have  always  maintained  that 
there  was  no  difference  between  S.  iouverbieif  S.  artenois,  S,  tuckeri^ 

^  Waldenburg  (Arch.  Path.  Anat  1862)  speaks  of  a  nucleated cjst-memhnM  in 
certain  Qregarines  of  the  Earthworm.  Biitschli,  however  (Bronn's  *  Thierreich,' 
Protozoa,  p.  536,  note)  is  disinclined  to  believe  in  Waldenburff's  statement  It 
may  be  that  Waldenburg  has  found  cyBta  in  Lumbricw  like  those  of  FericieU 
described  here. 


p.  Z.S.1888.P1.X\^J 
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and  the  Ceylon  species.    I  suppose  S.  oetona  will  soon  get  down 
here  ;  I  am  on  the  watch  for  it." 


Prof.  Bell  exhibited  and  made  remarks  on  a  specimen  of  Oerian- 
thus  membranaeeiu  in  its  tube  ;  this  fine  example  had  been  obtained 
bj  Mr.  John  Murray  at  a  depth  of  71  fieithoms  in  Loch  Etiye. 


Mr.  Tegetmeier  exhibited  and  made  remarks  on  the  feet  of  an 
Australian  Rabbit,  supposed  to  have  acquired  arboreal  habits,  and 
made  some  observations  on  the  change  of  habits  of  this  Rodent 
since  its  introduction  into  Australia. 


Mr.  J.  B.  Sutton,  F.Z.S.,  read  a  paper  on  some  abnormalities 
occurring  among  animals  recenUj  living  m  the  Society's  Gardens. 


The  following  papers  were  read : — 

1.  On  the  Poison-Organs  of  TVaehinus.  By  W.  Nbwtom 
Parker^  F.Z.S.,  Professor  of  Biology  in  the  University 
College  of  S.  Wales  and  Monmouthshire. 

[Beoeived  Jane  2, 188&] 
(Plate  XVII.) 

Although  it  is  well  recognized  that  the  British  Weerers  (Traehinus 
draco  and  T.  vipera)  are  poisonous,  most  ichthyologists  express  doubt 
as  to  the  existence  of  any  specific  glands  in  connexion  with  the 
stinging-apparatus,  some  even  denying  altogether  the  presence  of 
such  glands. 

Before  passing  on  to  a  description  of  my  own  observations,  I  will 
briefly  refer  to  those  of  former  investigators  whose  works  I  have  had 
an  opportunity  of  consulting.  It  must,  however,  be  noted  first  that 
in  both  species  of  Weever  the  anterior  dorsal  fin  is  provided  with 
five  or  six  strong  and  grooved  spines,  the  second  and  third  of  which 
are  the  longest ;  and  a  still  larger  spine  is  present  upon  the  opercular 
bone,  extending  backwards,  and  projecting  freely  for  a  short  distance 
posteriorly.  All  these  spines  are  enclosed  in  a  sheath  of  connective 
tissue,  and  their  apices  are  sharply  pointed ;  in  transverse  section 
they  have  somewhat  the  form  of  the  letter  T,  the  base  of  the  T 
being  anterior  in  the  case  of  the  dorsal,  external  in  the  case  of  the 
opercular  spines. 

In  1841,  Allman  (1)'  accurately  described  and  figured  the  oper- 
cular spine  of  T.  vipera.  But  he  could  detect  no  gland,  **  only  a 
small  pulpy  mass  in  each  of  the  conical  cavities,"  at  the  base  of  the 
spine,  which  he  thought  might  possibly  be  of  a  glandular  nature^ 

I  The  nomberB  in  brackets  refer  to  the  list  of  works  at  the  end  of  this  paper. 
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and  he  simply  conjectures  that  the  seat  of  the  yiros  is  in  *'  the  pulpy 
sheath  of  the  spine." 

The  most  important  ohservations  on  the  subject  which  have  been 
made  by  any  English  naturalist  are  undoubtedly  those  of  Byerley  (3), 
which  appeared  in  1849,  but  which  have  not  been  credited  by  many 
subsequent  authors. 

Byerley  correctly  describes  and  figures  transverse  sections  of  the 
opercular  and  dorsal  spines,  as  well  as  the  position  of  the  glands  in 
connexion  with  them.  In  examining  the  microscopic  structure  of 
the  glands,  he  simply  scraped  a  portion  out  of  its  groove  with  a 
needle  and  mounted  it  in  water,  so  that  it  is  not  to  be  wondered  at 
that  in  this  respect  his  conclusions  are  far  from  accurate ;  the  "  tubes," 
"  sacculi,"  and  "  follicles"  which  he  describes  are  quite  imaginary. 
He  was  unable  to  make  out  any  duct,  and  mentions  that  the  integu- 
ment completely  covers  even  the  points  of  the  spines  in  a  normal 
condition,  but  that  they  are  rarely  seen  thus,  as  they  usually 
protrude  for  some  distance  from  their  loose  sheaths.  His  explana- 
tion of  the  manner  in  which  the  secretion  is  injected  into  the  wound 
is  that  when  the  spine  is  driven  some  distance  forcibly  into  the 
flesh,  the  integument  which  covers  it  yields  to  the  pressure  of  the 
wounded  parts,  and  is  thus  thrust  downwards  towards  the  base 
of  the  spine.  In  this  way  the  gland  must  be  squeezed  with  some 
violence,  and  its  contents  pass  along  the  grooves  of  the  spme  into 
the  wound.  This  unsatisfactory  account  of  the  structure  of  the 
glands  led  Giinther  (13)  to  doubt  the  accuracy  of  Byerley's  con- 
clusions, and  to  consider  that  the  substance  which  he  took  for  a 
gland  was  simply  "  the  poisonous  fluid  itself,  coagulated  or  hardened 
by  the  action  of  the  spirits  in  which  the  specimen  had  been  pre- 
served." Giinther,  moreover,  states  elsewhere  (11)  that  "  no  special 
poison-organ  has  been  found  in  these  fishes,  but  there  is  no  doubt  that 
the  mucous  secretion  in  the  vicinity  of  the  spines  has  poisonous  pro- 
perties."    (Comp.  also  12.) 

Day  (9)  also  states  that  nothing  certain  is  known,  either  as  to  the 
seat  of  the  poison  or  the  manner  of  its  ejection*  and  mentions  that 
*'  it  has  been  surmised  that  the  virus  is  a  secretion  or  excretion  from 
the  mucous  surface  of  the  loose  skin  which  covers  the  spines." 

Couch  (5)  describes  "the  skill  and  precision  with  which  the  for- 
midable spine  of  the  neck  (of  T.  draco)  is  directed  to  an  object  of 
fear,"  and,  without  mentioning  Byerley  at  all,  states  that  "  the  spines 
of  the  dorsal  fin  have  also  been  an  object  of  dread  ;  but  in  these  cases 
the  wound  is  only  accidental,  and  the  fish  does  not  employ  them  for 
any  purpose  of  injury  or  defence."  He  also  states  that  "  it  is  certain 
that  no  exudation  or  discharge  of  a  poisonous  fluid  proceeds  from 
this  projecting  (opercular)  spine." 

Tarrell  (22)  quotes  Couch,  and  mentions  that  the  Weever  "  strikes 
with  great  foroe  either  upwards  or  sideways.  Pennant  states  that 
he  has  seen  it  direct  its  blows  with  as  much  judgment  as  a  fighting 
cock." 

Macalister  (16)  simply  states  that  the  Weever  ''is  commonly 
thought  to  inflict  poisonous  wounds;"  and  Seeley  (18)  speaks  of  the 
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opercular  spine  as  ''an  offensive  weapon/'  while  SaviUe  Kent  (15) 
makes  similar  statements  to  those  of  Qunther  and  Day. 

Turning  now  to  observers  in  other  countries,  I  find  that  Cuvier 
(6,  7,  &  8)  and  Bleeker  (2;  quoted  by  Dr.  Oiinther,  13)  not 
only  deny  the  existence  of  a  gland,  but  even  state  that  it  is  a  mis- 
take to  suppose  that  the  Weevers  are  poisonons  at  all.  Cuvier, 
moreover,  mentions  the  dorMcd  spines  only.  And  as  recently  as 
1886,  Tybring  (19)  has  made  the  following  statement: — "In  the 
Norwegian  waters  there  are  no  poisonous  fishes,  but  it  is  well  known 
that  the  sting^bull  [a  local  name  for  the  Greater  Weever,  see  Day, 
9],  may  be  dangerous  if  one  happens  to  run  the  pointed  dorsal  fin 
into  the  finger,  or  any  other  part  of  the  body.*' 

Canestrini  (4)  gives  a  brief  reference  to  Byerley's  paper,  and 
acknowledges  his  conclusions. 

In  Wiedersheim's  *  Lehrbuch  d.  vergl.  Anatomic  '(20)  the  following 
passage  occurs  in  the  chapter  on  the  integument  (p.  20)  : — "  Weiter 
gehort  dahin  die  unter  der  Stacheln  der  Riickenflosse  von  TrachiniM 
liegende  Giftdriise.  Sie  ruht  jederseits  auf  dem  Grund  vom  sack- 
artigen  Haut-£instiilpungen,  wahrend  ihre  Ausfiihrunsgange  im 
Bereich  der  Stacheln  liegen."  (See  also  21 .)  I  am  unable  to  state  on 
whose  authority  this  statement  is  made,  as  Professor  Wiedersheim  can- 
not at  present  lay  his  hands  on  the  paper  from  which  the  passage  was 
abstracted.  But  it  will  be  noticed  that  no  mention  is  made  of  the 
opercular  poison-organ ;  and  that  the  description  of  the  glands  of  the 
dorsal  spines  differs  considerably  from  my  own  observations. 

Before  sending  in  the  present  paper  for  publication,  a  reference 
was  given  me  by  Professor  Hubrecht  to  a  work  by  Gressiu  (14), 
and  I  much  regret  that  I  have  been  unable  to  obtain  a  copy,  especi- 
ally as  from  its  title  it  is  probably  an  important  contribution  to  the 
subject.  But  as  apparently  this  work  is  not  known  to  most  English 
ichthyologists,  I  have  been  advised  to  publish  my  own  observations 
independently. 

Structure  of  the  Poison-Apparatus. 

Opercular  Organs, — The  form  of  the  opercular  spine  and  its  rela- 
tion to  the  bony  operculum  are  shown  in  the  accompanying  drawing 
(fig.  1,  p.  362).  A  deep  groove  (gr)  runs  along  both  upper  and  under 
surfaces  right  to  the  apex  ;  and  where  the  base  of  the  spine  joins  the 
operculum  the  grooves  are  continued  forwards  for  a  short  distance 
into  small  conical  cavities  (2),  entirely  surrounded  by  bone.  Fig.  2 
represents  the  third  dorsal  spine,  which  is  slightly  stouter  than  the 
others ;  the  grooves  here  also  extend  from  base  to  apex. 

Both  figs.  1  and  2  are  taken  from  T.  draco  \  the  other  figures 
(Plate  XVII.)  refer  to  T.  viper  a.  I  find  there  is  no  important 
difference  between  the  two  species  as  regards  the  structure  of  the 
apparatus,  and  have  chosen  the  smaller  species  for  histological  exami- 
nation, as  it  requires  less  decalcification  and  is  more  convenient  for 
preparation. 

^  I  am  indebted  to  Mr.  J.  J.  Neale  of  Cardiff  for  a  freehspedmen  of  this  flslu 
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Id  both  species  dhtinet  glands  are  present  in  the  grooves  of  the 
opercular  and  dorsal  spines,  and  in  the  former  they  are  very  largp, 
extending  a  considerable  distance  both  above  and  below  the  spine, 
along  the  greater  part  of  its  length.  The  glands  consist  of  reh-- 
lively  enormous  granular  nucleated  ceUs,  the  structure  of  which  is 
apparently  similar  in  both  species. 

Plate  XYII.  fig.  1,  taken  from  a  transparent  preparation,  shows  the 
general  form  and  relations  of  the  opercular  glands.  Anteriorly  both 
dorsal  and  ventral  portions  project  into  the  bony  cavities  already  de- 
scribed as  being  present  at  the  junction  of  spine  and  bony  operculum. 
From  this  region  each  gland  broadens  out  to  form  a  large  anterior 


Fig.  2. 


Trachinw  draco. 

Fig.  1.  External  Tiew  of  the  left  opercular  bone  and  its  spine. 
Fig.  2.  Side  view  of  the  third  dorsal  spine. 

ar.  Articiilation  of  opercular  bone  with  hyomandibuiar.  gr.  Qroove  in  spine. 
op.  Opercular  bone.  op.s.  Opercular  spine,  r.  Conical  oaTities  in 
opercular  bone,  continuous  with  the  grooves  of  the  spine. 


lobe,  which  in  its  widest  pait  consists  roughly  of  about  nine  or  ten 
irregular  rows  of  cells.  About  halfway  along  the  spine  the  anterior 
lobe  gradually  narrow's,  and  ends  a  short  distance  from  the  pro- 
jecting apex  of  the  spine. 

In  Plate  XVII.  fig.  2  a  surface  view  of  the  apex  of  the  spine  is 
shown,  indicating  the  manner  in  which  it  usuaUy  projects  from  its 
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sheath,  and  the  two  points  (x,  x)  at  which  the  glands  are  connected 
with  the  epidermis.  It  will  thus  he  seen  that  the  end  of  the  spine 
somewhat  resembles  in  its  arrangement  a  hypodermic  syringe. 

In  order  to  make  out  the  more  detailed  structure  of  the  various 
parts,  serial  sections  were  taken  of  hoth  opercular  and  dorsal  organs 
m  yarious  planes.  The  specimens  were  decalcified,  stained  with 
borax-carmine,  imbedded  and  mounted  in  the  usual  way. 

A  transTerse  section  through  the  line  a-h  in  fig.  1  is  represented 
in  fig.  4.  The  spine  {op-9.)  in  this  region  broadens  out  on  both 
sides  of  the  grooves,  which  are  thus  narrower  here  than  they  are 
more  posteriorly ;  the  dorsal  and  ventral  glands  (^/.)>  enclosed  in 
their  thin  membranous  capsules  (rp.),  are  seen  projecting  into  them. 
The  capsule  proper  is  surrounded  by  a  mass  of  dermal  connective- 
tissue  {e,t,),  except  where  it  projects  into  the  groove  of  the  spine :  the 
epidermis  {ep.)  is  seen  covering  the  connective-tissue  layer  externally. 
No  special  mvscles  are  present  in  connexion  with  the  glands :  the 
fibres  shown  in  fig.  6,  inserted  into  a  slight  ridge  of  the  spine,  be- 
long to  one  of  the  opercular  muscles. 

The  glands,  which  contain  no  lumen,  consist  of  a  number  of 
veiT  large  rounded  or  irregular  cells ;  their  contents  are  granular 
and  in  most  of  them  one  or  more  distinct  nuclei  can  be  seen,  many 
of  which  show  indications  of  recent  division.  Around  the  edges  of 
the  glands  smaller — probably  immature — cells  are  present  here 
and  there  in  transverse  sections  through  this  region.  The  cell- 
boundaries  cannot  everywhere  be  clearly  made  out,  and  I  am  inclined 
to  think  that  in  the  discharge  of  their  secretion  the  cells  simply  burst, 
their  contents  passing  along  the  grooves  amongst  the  other  cells  to  the 
exterior. 

With  the  exception  of  the  smaller  number  of  cells  and  the  differ- 
ent form  of  the  spine,  the  structure  of  the  posterior  narrower  part  of 
the  organ  shows  no  important  difference  from  the  anterior  enlarged 
part.  Towards  the  narrow  termination  of  the  gland,  however, 
shortly  in  front  of  the  apex  of  the  spine,  in  which  region  the  cells 
are  smaller,  the  connective-tissue  lying  between  the  gland  and  the 
•epidermis  thins  out,  and  the  cells  of  the  epidermis  and  gland  become 
continuous  with  one  another  (comp.  figs.  3,  5,  6,  7,  ep,,  c./.,  a?). 
Owing  to  the  toughness  of  the  decalcified  spine  and  to  the  looseness 
of  its  connective- tissue  sheath,  it  is  exceedingly  difiicult  to  obtain 
satisfactory  unbroken  sections  in  this  region,  and  I  have  not  yet 
succeeded  in  ascertaining  with  certainty  the  manner  in  which  the 
secretion  passes  to  the  exterior,  but  am  inclined  to  accept  Byerley's 
explanation.  There  can,  however,  be  little  doubt  that  the  gland  is 
developed  as  an  epidermic  involution,  the  whole  of  which  gives  rise 
to  secretory  cells,  so  that  there  is  no  marked  differentiation  into 
gland  and  duct. 

Dorsal  Organs, — ^The  arrangement  here  is  precisely  similar  to  that 
seen  in  the  posterior  narrow  part  of  the  opercular  organ.  There  is  an 
expanded  part  of  the  gland,  which  extends  along  both  grooves  of 
each  dorsal  spine,  showing  not  more  than  three  or  four  cells  in  a 
single  transverse  section  through  the  broadest  part.    A  connexion 
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with  the  epidermis  a  short  distance  helow  the  apex  can  here  also  be 
made  oat. 

Fig.  8  represents  a  transrerse  section  through  the  first  and 
second  dorsal  spines.  The  first  being  shorter  than  the  second,  it  is 
cut  through  at  a  relatively  different  lerel. 

So  far  as  I  am  aware»  there  is  only  a  single  other  case  in  which 
the  presence  of  an  integumentary  gland  which  gi?es  rise  to  a  definite 
secretion  has  been  distinctly  proved  amongst  fishes :  I  refer  to  the 
gland  of  the  clasper  {glandula  pterygopodii)  of  male  Elasmobranchs^ 
But  from  the  similarity  in  many  points  between  the  general  arrange- 
ment of  the  poison-or8;ans  in  Trackinu$  with  those  of  Tkalasm}- 
phryne  ^  and  8ynaneeia\  as  described  by  Dr.  Gunther,  I  cannot  help 
thinking  that  a  careful  histological  examination  of  the  **  poison- 
bags  *'  of  these  fishes  might  prove  the  existence  of  gland-cells  in 
them  also.  A  number  of  other  fishes,  which  are  said  to  be  poisononSy 
might  likewise  repay  farther  examination. 

It  would  be  exceedingly  interesting  to  ascertain  the  nature  of  the 
poison  of  TraeTUnus  and  to  obtain  more  facts  as  to  its  effects.  An 
account  of  an  experiment  which  Prof.  AUman  made  upon  himself 
is  given  in  the  paper  already  quoted  (1).  He  stung  himself  in  the 
thumb  with  the  opercular  spine  of  a  T.  vipera^  and  found  that  it 
caused  most  excruciating  pain  which  lasted  about  an  hour  and  a 
half^  as  well  as  swelling  and  inflammation  of  the  thumb  and  hand. 
The  swelling  lasted  for  some  days,  but  the  pain  on  pressure  continued 
for  more  tnan  a  week.  Sir  William  Jardine  (10)  quotes  a  Dr. 
Pamell  as  saying  that  the  sting  gives  rise  to  a  **  pamful  wound, 
which  causes  the  parts  to  swell  and  almost  immediately  to  assume  a 
dark-brown  appearance  which  remains  for  4  to  6  hours.''  Couch 
(5)  mentions  that  "  there  are  instances  where,  within  a  few  minutes^ 
the  pain  has  extended  from  the  hand  as  high  as  the  shoulder ;"  and 
states  that  the  danger  is  not  wholly  removed  after  the  fish  is  dead : 
on  this  account  it  is  provided  by  law  in  some  places  that  the  spines 
shall  be  removed  before  the  fish  is  offered  for  sale  in  the  market 
Allman,  however,  found  that  inoculation  from  a  fish  about  24  hours 
dead  only  caused  a  slight  smarting.  Byerley  (3)  describes  the 
erection  of  the  dorsal  spines  and  operculum,  and  with  regard  to  the 
effects  of  the  poison  gives  the  following  details : — ^The  acute  pain 
caused  by  the  punctures  is  stated  to  last  usually  four  or  five  hours^ 
and  to  leave  the  parts  in  a  numb  and  tender  state  for  some  time 
afterwards.  In  some  cases  acute  inflammation  follows,  causing 
sloughing  or  mortifying  of  the  parts  around  the  puncture,  and  even 

^  See  Petri,  Zeitachrifb  f.  wies.  Zoologie,  Bd.  zxz.  Brook  has  described 
some  ffland-like  oeUs  in  the  curious  dendritic  appendage  which  is  situated 
behind  the  urinogenital  papilla  of  Flotosut  anffudlaris  (Zeitsohrift  f.  wis. 
Zoologie,  Bd.  xW.,  1887,  p.  5&2).  Oomp.  also  B.  von  Lendenfeld,  on  the  lumi- 
nous organs  of  Fii^es, '  Ohallenser  *  Beports,  toL  zxii.  Appendix  B.  Sarille  Kent 
(15)  states  that  Uranosoopus  and  its  albee  are  provided  with  poison -gUnds,  but 
does  not  g^ve  his  authority  for  this  statement 

'  Trans.  ZooL  Soc.  vL  p.  437.  *  Fiacke  d.  Bildaee,  i  p.  84. 
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ghriiig  rise  to  pennanent  Btiffeniiig  of  the  part.  In  other  cases, 
instead  of  a  slough  of  this  kind  being  produced,  intense  inflam- 
mation of  the  finger,  hand,  and  e? en  forearm  may  follow,  the  lym- 
phatic vessels  becoming  inflamed  up  to  the  arm-pit,  the  glands  of 
which  become  enlarged  and  painful.  Purulent  matter  is  also  often 
formed  amongst  the  tissues,  and  the  effects  of  the  poison  yfill  some- 
times be  felt  for  from  three  to  five  months  in  severe  cases. 

Day  (9)  states  that  the  swelling  usually  subsides  in  about  12  hours, 
hut  mentions  one  case  in  which  a  sailor  was  incapacitated  from  work 
for  many  weeks,  and  refers  to  Schmidt  (17)  as  giving  further  detaib 
concerning  the  effects  of  the  virus. 

Mention  is  also  made  of  the  physiological  aspect  of  the  question 
in  the  paragraph  already  referred  to  by  Wiedersheim  (20),  where  it  is 
stated  that  "  Die  Wirkung  des  Gifles,  selbst  auf  grosj$ere  Thiere,  bt 
eine  starke.  £s  afiicirt  das  centrale  Nervensystem  und  das  Herz 
(Convulsionen,  Starrkrampf,  Paralyse)." 

Additional  evidence  as  to  the  effects  produced  by  the  sting  of  the 
Weever  is  given  in  many  of  the  works  already  quoted,  but  much 
of  this,  like  the  accounts  one  hears  from  fishermen  themselves,  is 
not  sufficiently  authenticated  to  be  of  much  value.  Dr.  Day  states 
(9)  that  "  surgeons  have  found  that  olive-oil,  to  which  a  little  opium 
has  been  added,  is  most  efficacious  as  a  cure." 

r.  vipera  is  said  to  be  much  more  venomous  than  T.  draco  ;  but 
this  can  probably  be  explained  by  the  fact  that  the  former  has  had 
more  attention  directed  to  it,  owing  to  its  habit  of  burying  itself  in 
the  sand,  when  it  is  liable  to  be  trodden  upon  by  bathers ;  whereas 
in  the  case  of  the  Greater  Weever  the  cases  of  poisoning  are  mostly 
confined  to  fishermen  who  have  incautiously  handled  the  fish  when 
it  has  been  brought  up  in  the  trawl. 
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EXPLANATION  OF  PLATE  XVH. 

All  the  figures  refer  to  Trachinus  vipera. 

Fig.  1.  The  whole  of  the  opercular  apparatus,  drawn  from  a  transparent  prepa- 
ration mounted  entire  in  Canada  balsam. 

Fig.  2.  The  apex  of  the  opercular  spine,  showing  the  manner  in  which  it  pro- 
jects beyond  its  sheath. 

Fig.  3.  A  slightly  oblique  longitudinal  section,  taken  about  through  the  line 
0^  in  fig.  2.  The  epidermis  has  broken  away,  but  the  point  at  which 
the  cells  of  the  glana  were  continuous  with  it  is  shown  at  x. 

Fig.  4.  TransTerse  section  through  the  opercular  apparatus  taken  through  the 
line  a-b  in  fig.  1. 

Fig.  5.  Transverse  section  through  the  narrower  part  of  the  apparatus,  near  the 
apex  of  the  spine. 

Fig.  6.  The  20th  section  posterior  to  (that  is,  nearer  the  apex  of  the  spine  Uian) 
the  last,  passing  through  the  region  at  which  the  involution  of 
the  epidermis  occurs  (x) ;  the  section  is  slightly  oblique,  and  thus  passes 
through  the  inyolution  at  different  levels  on  either  side. 

Fig.  7.  The  6th  section  posterior  to  the  hist,  also  passing  through  the  epidermio 
involution. 

Fig.  8.  Transverse  section  through  the  first  and  second  dorsal  spines  and 
glands.    The  first  spine  being  shorter  than  the  second,  the  section 
cuts  it  nearer  the  apex,  through  its  narrower  portion. 
The  sections  were  all  drawn  with  the  camera  lucida  to  the  same  scale. 

LIST  OF  ABBBEVIATIONS. 
or.  Articulation  of  opercular  bone  with  hyomandibular.    b,v,  Blood-reneL 
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e.p.  Oapmile  of  gland.  e.t  ConnectiTe  tusne.  d/,  DorMd  fin.  d^  DotmI 
fpioe.  ep.  Epidermis,  gi,  Foiton-gla&nd.  gr.  Groove  in  spine,  m.  Opercular 
mosclea.  op.  Opercular  bone,  cp.m.  Opercular  membrane,  op^.  Opercular 
spine,  pff.  Pigment-layer  of  skin.  r.  Outer  ridge  of  opercular  spine.  sA. 
Sheath  of  opercular  spine,  x.  Region  at  which  the  cells  of  the  epidermis 
are  continuous  with  those  of  the  gland,  y.  Space  between  the  operouuur  spine 
and  its  sheath.  o  ;f      t  r-  r 

2.  On  a  Collection  of  Coleoptera  from  Korea  (Tribes  Geo- 
dephaga^  Lamellicomia,  and  Longicomia),  made  by 
Mr.  J.  H.  Leech,  F.Z.S.  By  H.  W.  Bates,  F.R.S., 
F.Z.S.,  &c. 

[Beceired  June  6, 1888.] 

Durbg  his  recent  entomological  exploration  of  Japan  and  the 
neighbouring  coasts  of  Eastern  Asia,  Mr.  J.  H.  Leech  paid  a  visit  of 
six  weeks'  duration  (May-June  1886)  to  the  eastern  side  of  the 
Korean  peninsula,  and  was  enabled,  though  his  attention  was  chiefly 
occupied  with  Lepidoptera,  to  obtain  a  considerable  collection  of 
Coleopterous  insects.  His  excursions  were  limited  to  the  hilly 
country  in  the  neighbourhood  of  Gensan,  a  district  which  appears 
nerer  before  to  have  been  visited  by  an  entomologist.  Our  know- 
ledge of  the  products  of  Korea  in  this  branch  was  preriously  con- 
fined to  the  western  side  of  the  country,  where  a  small  collection  was 
made  in  1883  and  1884  by  Dr.  C.  Gottsche,  and  another,  somewhat 
more  extensive,  a  little  later,  by  Herr  Otto  Henz.  The  former  was 
catalogued  and  described  by  Herr  Kolbe  in  Wiegmann's  *  Archiv 
fiir  Naturgesch.'  in  1886  ;  the  latter  by  Ganglbauer  in  '  Horae  Soc 
Entoro.  Bossicse,'  vol.  xx.  (1886),  and  by  Von  Hey  den  in  the  same 
periodical,  vol.  xxi.  ( 1 88  7).  To  the  number  of  species  thus  recorded, 
viz.  286,  Mr.  Leech,  in  the  three  groups  here  catalogued,  has  added 
about  60,  making  a  total  of  346,  which  is,  of  course,  but  a  small 
fraction  of  the  Coleopterous  fauna  of  the  country.  It  is  welcome, 
however,  as  affording  us  for  the  first  time  a  glimpse  of  the  nature 
of  the  fauna  and  of  its  relations  to  those  of  Japan  and  the  regions 
of  continental  Asia  to  the  north  and  south.  So  far  as  it  goes 
it  points  to  an  essential  unity  of  the  Coleopterous  fauna  with 
those  of  the  Amur  and  Northern  China,  and  at  the  same  time  a 
decided  difference  between  the  faunas  of  Korea  and  Japan,  in  the 
fame  Order  of  Insects.  The  difference  is  twofold — it  consists,  first, 
in  a  large  proportion  ^  of  continental  Palsearctic  genera  and  species 
being  found  in  Korea  but  not  in  Japan  ;  and,  secondly,  in  the  mix- 
ture of  tropical  forms,  which  is  so  well  known  a  feature  of  temperate 
latitudes  in  Eastern  Asia,  being  of  a  different  nature  in  the  two 
countries,  for  the  proportion  of  these  forms  is  decidedly  less  in  Korea 
than  in  Japan,  and  consists  of  different  genera  as  well  as  species. 

^  Of  the  100  Korean  species  here  catalogued,  no  fewer  than  42  appear  not  to 
be  found  in  Japan.  Foor  of  the  42  are  tropical,  not  properly  ralsearctic, 
fonna* 
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This  seems  to  show  that  the  source  and  perhaps  the  qM)ch  of  immi- 
gratioD  of  tropical  forms  hare  heen  different  for  the  two  countries. 
It  is,  however,  too  soon  to  generalize  with  confidence  on  these  points, 
seeing  that  we  at  present  know  scarcely  a  tenth  of  the  species  of 
Coleoptera  almost  certainly  existing  in  Korea.  I  pnt  forward  these 
considerations,  suggested  by  the  examination  of  a  large  portion  of 
Mr.  Leech's  acquisitions,  chiefly  to  show  that  interesting  problems 
lie  before  us  in  the  fauna  of  this  country,  and  that  an  attractife 
field  lies  open  for  future  travellers  and  residents. 

Fam.  CiciNDELiDJfi. 

CiciNDELA  CHININ8I8,  Dc  Gccr,  lus.  4,  t.  17.  f.  23. 
Two  examples,  closely  resembling  the  richly-coloured  form  pre- 
valent in  Japan. 

CiciNDELA  GEMMATA,  Faldermauu,  M^m.  Acad.  Petrop.  ii. 
(1835),  p.  14,  t.  3.  f.  1 ;  Kolbe,  Archiv  f.  Naturgesch.  Berlin, 
1886,  p.  164,  t.  xi.f.  21. 

Taken  abundantly  at  Gensan,  and  found  also  by  Dr.  Qottsche 
between  Soul  and  rusan.  On  the  Amur  it  reoccurs  as  a  rather 
well-marked  variety.  Faldermann  described  it  from  Mongolian 
specimens  taken  by  Bung  more  than  half  a  century  ago.  To  Herr 
Kolbe  belongs  the  credit  of  resuscitating  this  species,  which  had  been 
by  most  authors  suppressed  as  a  synonym  of  0.  sylvatiea,  from  which 
it  is  very  distinct. 

CiciNDELA  RADDEi,  Morawitz,  Bull.  Acad.  Petrop.  iv.  p.  188 
(1862). 

Three  examples,  agreeing  well  with  the  above-cited  description. 

CiciNDELA  jAPANENsis,  Chaudoir,  Bull  Mosc.  1863»  i.  p.  202. 
Many  examples  taken  at  Grensan.     Common  in  Japan  and  on 
the  Asiatic  mainland  as  far  south  as  the  Yang-tsse. 

Fam.  Carabidjs. 

Carabub  van-volxemi,  Putzeys,  Ann.  Soc.  £nt.  Belg.  xviii. 
p.  2. 

Gensan.  One  example  only,  differing  from  Japanese  specimens 
in  the  fainter  granulations  of  the  interstices,  and  possibly  indicating 
a  distinct  local  variety. 

Carabus  TUBERCUL08U8,  Dejeau,  Sp.  Gen.  Col.  v.  p.  549. 
Grensan,  one  example. 

Carabus  bilbergi,  Mannerheim,  Hummel's  Ess.  vi.  p.  25. 
One  example,  apparently  an  elongate  variety  of  this  species. 

CoPTOLABRUS  8MARAGDINUS,  Fischcr,  Eut.  Russ.  ii.  p.  103. 
Two  examples  of  a  rich  uniform  golden-coppery  colour,  the  apex 
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of  the  elytra  sharply  hidentate.  It  agrees  in  colour  with  the  Tar. 
pyroclopus,  Kraatz,  but  seems  to  differ  from  it  and  from  all  other 
▼arieties  of  the  species  by  the  distinct  but  short  and  line  tooth  or 
spine  near  the  sutural  apex  of  each  elytron. 

COFTOLABRUS  LEECHI. 

C*  gehinii  (Fairtnaire)  quoad  formam  nmilU,  9ed  valde  diferi 
elytris  utrinque  triseriatim  breviter  nigro-tubereulatU  tuberculis- 
que  (Jere  neut  in  C.  schreockii,  Motsch,)  inter  ee  annulo  tenui 
ovato  eoneatenatis.     Long,  37  millim.  $  • 

Gensan ;  one  female  example. 

This  magnificent  species  in  general  form  resembles  a  Damaeter, 
with  the  exception  that  the  elytra  are  more  ovate  and  coutcx,  and 
quite  simple  at  the  apex.  The  colour  of  the  upper  surface  is  rich 
golden  coppery,  more  brilliant  (owing  to  the  sparser  sculpture)  on 
the  head  and  thorax  than  on  the  elytra,  which  latter  are  very  closely 
mgulose-punctate,  or  more  properly  coarsely  shagreened,  the  three 
rows  of  rather  short  oblong  tubercles,  and  a  row  of  much  smaller 
ones  between  each  pair  and  along  the  suture,  being  shining  black. 
The  head,  with  the  neck,  is  long  and  narrow,  the  labrum  strongly 
smuated  in  the  middle,  the  mandibles  much  elongated,  and  the 
surface  somewhat  faintly  punctulate  and  rugulose.  The  thorax  is 
narrow,  at  the  apex  not  wider  than  the  neck,  moderately  rounded  in 
the  middle,  and  constricted  before  the  base,  the  hind  angles  being 
produced,  but  obtuse  at  their  apices ;  the  surface  is  faintly  and  irregu- 
larly transverse  rugulose.  The  underside  is  violet-black  and  smooth  ; 
the  tmderside  of  the  head  and  prothorax,  sides  of  breast  and  abdomen, 
and  the  elytral  epipleuras  coppery  violet.  The  legs,  antennae,  and 
palpi  are  black. 

ScABiTES  8ULCATXJS,  OHvicr,  Eut.  iii.  36,  p.  7>  t.  i.  f.  11;  Chau- 
doir,  Monogr.  Scaritides  (1880),  p.  80. 

One  example,  taken  at  Gensan,  of  this  well-known  Indian  species. 

Churn lus  oostiger,  Chaudoir,  Bull.  Mosc.  1856,  iii.  p.  258. 
Distributed  throughout  Eastern  China,  from  north  to  south ;  Japan 
and  Formosa. 

Chubniub  yirgulifer,  Chaudoir,  Monogr.  des  Chl^niens,  p.  61. 
Also  fonnd  throughout  Eastern  China. 

Chubnius  njbyiger,  Morawitz,  Beitr.  zur  Kaferfaun.  Ins.  Jesso, 
p.  33,  t.  i.  f.  16. 
North  China  and  Japan. 

CHLiKNius  HOSPES,  Morawitz,  /.  c.  p.  82,  t.  i.  f.  15. 
North  China  and  Japan. 

Anibodactylvs  8IGNATUS,  IlHger,  Kaf,  Preuss.  i.  174. 

Found  throughout  Europe  and  Siberia  and  in  Japan.     It  appears 
to  be  a  common  insect  at  Gensan. 


370  MR.  H.  W.  BATES  ON  [Joiie  19, 

Antbodactyltjs  tricubpidatts,  MorawitZy  Beitr.  Kaferf.  Ins. 
Jesso,  p.  66. 

Gensan,  several  examples.    Also  found  in  Japan. 

Harpalus  GRiSEUSy  Panzer  ;  Dej.  Sp.  Gen.  Col.  It.  p.  2.51. 
A  generally  distributed    species   throughout    Europe,   Northern 
Asia,  and  Japan. 

Harpalus  rugicollis,  Motschulsky,  Etud.  Ent.  I860,  p.  5. 
Found  also  in  Japan. 

Harpalus,  sp.  inc. 

Gensan,  one  example.    Species  doubtful. 

Harpalus  chalcentus.  Bates,  Trans.  Ent.  Soc.  1873,  p.  263. 
North-eastern  China  to  the  Tang-tsze ;  Japan. 

Harpalus  crates,  Bates,  Trans.  Ent.  Soc.  1883,  p.  239,  note. 
One  example.    Found  throughout  Eastern  China. 

Harpalus  tardus.  Panzer,  Faun.  Germ.  Heft  37.  f.  24. 

A  common  Palsearctic  species,  recorded  as  occurring  througbont 
Europe  and  Asia  as  far  east  as  Kulja. 
Two  examples,  not  distinguishable  from  European  specimens. 

Cyrtonotus  nitbks,  Putzejs,  Etud.  s.  les  Amara,  p.  234. 
Gensan  ;    apparently  abundant.      A  widely  distributed  insect 
throughout  Northern  (^hina  and  Japan. 

Bradytus  brevipenms,  Chaudoir,  Bull.  Mosc  1844,  iii.  p.  446. 
Found  also  in  Eastern  Siberia. 

Triplogenius  ingens,   Morawitz,  Beitr.   Kaferf.   Ins.  Jeiso, 
p.  54. 

Throughout  Northern  China  and  Japan. 

Lagarus  aberrans,   Mora^itz,  Bull.  Ac.  St.  Petersb.   1863» 
p.  251. 

Also  recorded  from  the  Amur  and  Japan. 

Lagarus  sulcitarsis,  Morawitz,  Bull.  Ac.  St.  Petersb.  1863, 
p.  250. 

Found  also  in  Manchuria  and  Japan. 

Lagarus  nimbatus,  Morawitz,  Bull.  Acad.  St.  Petersb.  1863, 
p.  235. 
Also  Japan. 

Omaseus  rotundangulus,   Morawitz,  Bull.  Ac.  St.  Petersb. 
1863,  p.  252. 
Also  Japan  and  Eastern  Siberia. 
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Omaseus  FORTI8,  Morawitz,  Bull.  Ac.  St.  Piterab.  1863,  p.  252. 
Also  coast  of  Manchuria  and  Japan. 

Gensan ;  three  examples,  agreeing  with  the  Japanese  form,  but 
somewhat  smaller  in  site. 

DoLiCHUB  FUkvicoBNis,  Fabr. 

Taken  in  plenty  at  Gensan.  A  well-known  South-European 
species,  extending  through  Turkestan  to  Eastern  Asia  and  Japan. 

Anchombnub  (Limodromus)  MAGNUS,  Bates,  Trans.  Ent.  Soc. 
1873,  p.  278. 

Found  also  throughout  Eastern  China  to  the  Yang-tsze,  and  in 
Japau. 

Pherofsophus  JE880EN8IS,  Morawitz,  Bull.  Ac.  St.  Pdtersb. 
1863,  p.  322. 
Genfan ;  many  examples,  closely  resembling  the  Japanese  form. 

Dryfta  dentata,  Rossi. 

Gensan;  a  single  example,  differing  from  West-European  and 
British  specimens  only  in  the  slightly  finer  punctuation  of  the  elytra 
and  the  stronger  dorsal  furrow  of  the  thorax.  I  do  not  find  the 
species  mentioned  in  Yon  Heyden's  Catalogue  of  the  Coleoptera  of 
Siberia  (1881). 

Fam.  CopRiDJfi. 

ScARABJBus  8ACER,  Linu.,  Tar.  FEREGRiNUS,  Kolbc,  ArohiT  f. 
Naturgeschichte,  1886,  p.  184,  t.  zL  f.  26. 

Mr.  Leech  obtained  two  examples  of  thb  insect,  in  this  eastern 
extremity  of  its  wide  range.  The  Korean  variety  differs  from  the 
typical  Mediterranean  form  chiefly  in  the  dark-brown  hair-fringes 
of  the  hind  tibise.    The  species  has  not  hitherto  been  found  in  Japan. 

CoPRis  OCHUS,  Motschulsky,  Etud.  Entom.  1860,  p.  13. 
A  common  insect  in  Japan. 

CoPRis  TRiFARTiTA,  Waterhousc,  Trans.  Ent.  Soc  1875,  p.  74. 
Found  also  in  Japan. 

Onthofhagus  rugtjlosus.  Von  Heyden,  Deut^ch.  ent.  Zeits. 
1886,  p.  289. 

Described  from  examples  from  the  neighbourhood  of  Peking. 
Mr.  Leech  obtained  a  fair  series  of  both  sexes  at  Gensan. 

Onthofhagub  lenzii,  Harold,  Abhandl.  nat.  Yer.  Bremen,  ir. 
1875,  p.  290. 

Also  found  in  Japan. 

Onthophagus  fodiens,  Waterhouse,  Trans.  Ent.  Soc.  1875, 
p.  75. 

Also  a  Japanese  insect. 
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Onthophagus  80liva6U8»  You  HejdeDy  Deatsch.  eat  Zeits. 
1886,  p.  290. 

Von  Heyden  described  the  male  only,  from  Peking.  Mr.  Leech's 
two  examples,  females,  aeree  very  well  with  the  description,  but  they 
are  smaller  (8^  millim.,  Von  Heyden  gives  10  millim.) ;  the  head  has 
two  sharply  raised  and  slightly  arcoated  cariniB ;  in  the  male  the 
occiput  has  a  short  horn. 

Onthophagus 7 

A  single  example ;  indeterminable. 

Oniticbllus  PHANiBoiDES,  Westwood,  in  Royle's  Himalaya, 
Entom.  p.  55,  t.  9.  f.  3. 

The  Korean  differs  from  the  Japanese  form  in  the  transverse 
posterior  ridge  of  the  thorax,  in  fully-developed  males,  being  de- 
pressed and  crossed  by  a  groove.  In  this  feature  they  approach  the 
North-Indian  type-form  more  nearly  than  does  the  Japanese 
variety,  in  which  the  elevation  described  is  triangularly  elevated  in 
the  middle. 

Fam.  Aphodiidjb. 
Aphodius  apicalis,  Harold,  Berl.  ent.  Zeits.  1861,  p.  96. 
Found  also,  widely  distributed,  in  Japan. 

Aphodius  sordious,  Fabr.  Syst.  Ent.  i.  p.  16. 

A  species  distributed  throughout  the  entire  Palsearctic  region  from 
Western  Europe  (including  Britain)  to  Manchuria  and  North-eastern 
China,  and  extending  to  Japan,  according  to  Waterhouse,  in  the 
variety  i-punctatus.  Korean  examples  do  not  differ  from  West- 
European  specimens  with  which  I  have  compared  them. 

Aphodius  urostigma,  Harold,  Berl.  ent.  Zeits.  1862,  p.  170  ; 
id.  Mittheil.  Miinch.  1880,  p.  156. 

Found  also  in  Java,  Ceylon,  and  Annam.  From  the  last-named 
locality  M.  Fleutiaux  has  sent  me  a  series  of  specimens  under  the 
name  of  A,  pallidicomii  (Walker),  but  they  agree  better  with 
A.  urosiigma  as  defined  bv  Von  Harold.  The  pygidium  is  un- 
covered  and  clothed  with  hairs,  a  peculiarity  not  noticed  by  the 
describer. 

Fam.  Melolonthidjb. 

HoPLiA  RUFiPES,  Motschnlsky,  in  Scbrenck's  Reise,  p.  133,  t.  9. 
f.  4 ;  Kraatz,  DeuUch.  ent.  Zeits.  1879,  p.  232. 

A  laree  series  of  examples  taken  at  Gensan,  nearly  all  obscure 
and  uniform  in  the  colour  of  the  scales  of  the  upper  surface.  The 
species  occurs  also  on  the  Amur,  and  I  have  examples  from  the  coast 
of  Manchuria. 

Serica  herzi,  v.  Heyden,  Hor.  SocEnt.  Bossicse,  xxi.  (1887)> 
p.  264. 
Two  examples  taken  at  Fusan. 
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Apogonia  cuprboviridis,  Kolbe,  ArchiT  f.  Naturgesch.  1866, 
p.  193. 

Gensan ;  four  examples. 

The  species  (if  I  have  determined  it  aright)  differs  from  A.  splen- 
dida  (Boh.)  of  Japan  and  China  in  the  more  arcuated  outline  of  the 
clypens,  which  describes  the  segment  of  a  circle,  not  flattened  as  in 
A.  spiendida,  and  in  the  sides  of  the  elytra  at  their  widest  part 
having  only  two  instead  of  four  smooth  interstices. 

Lachnosterna  diomphalia. 

L.  parallelsB  (Motsch.)  affin%%  et  simillima,  sed  differt  pygxdio  ^ 
valde  convexo,  ante  apicem  bicalloso.     Long,  20  millim, 

Fusan ;  two  examples,  ^ . 

Similar  to  the  common  Japanese  and  Chinese  Z.  parallela 
(Motscb.) ;  of  similar  elongate  oblong  form,  shining  black  colour,  and 
strong  but  separated  punctuation  of  the  head  and  thorax.  The 
males,  however,  differ  greatly :  in  L.  parallela  the  pygidium  is 
simply  aud  moderately  convex,  and  the  apical  ventral  segment 
transversely  convex  ;  in  L.  diomphalia  the  pygidium  is  higibbous  a 
little  before  the  apex,  with  a  strong  niarginnl  groove,  and  the  apical 
ventral  segment  is  large  and  transversely  tumid. 

Lachnosterna  morosa,  Waterhouse,  Trans.  Ent.  Soc.  1875, 
p.  104. 

Three  examples,  one  black  and  two  piceo-castaneous. 

Lachnosterna ? 

A  single  example ;  undeterminable. 

HoPLOSTERNUS  JAPONicus,  Harold,  Abhandl.  nat.  Yer.  Bremen, 
iv.  1875,  p.  291. 

One  example  only,  a  $,  having  a  longer  sternal  spine  than 
Japanese  specimens  ;  but  as  the  latter  vary  considerably  in  the  length 
of  the  spine,  it  is  open  to  doubt  whether  the  Korean  insect  is  speci- 
fically distinct. 

Fam.  Bute  LID  JB. 

Phyllopertha  conspurcata,  Harold,  Deutsch.  ent.  Zeitschr. 
1878,  p.  71. 
Taken  abundantly  at  Gensau.     Also  found  in  Japan. 

Anomala  rvfocvprea,  Motschuldky,  Etud.  Entom.  1860,  p.  14  ; 
Harold,  Deutsch.  ent.  Zeitsch.  1877,  p.  350. 

All  the  very  numerous  examples  taken  by  Mr.  Leech  differ  from 
Japanese  specimens  in  the  rather  stronger  and  closer  punctuation  of 
the  upper  surface  of  the  body,  the  punctures  on  the  elytra  tending 
to  coalesce  into  transverse  rugse.  The  wide  range  of  colour-vari- 
ation is  similar  in  both  forms,  viz.  —  1  (typical  and  the  least 
numerous),  coppery  red  ;    2,  brassy-green  in  different  shades ;  3, 

Proc.  Zool.  Soc— 1888,  No.  XXVI.  26 
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.brassy-green  with  tawny-red  elytra  glossed  with  green;  4,  cop- 
pery, with  coppery-brown  elytra ;  5,  violet-brown ;  and  6,  nearly 
black. 

Anomala  sieyersi,  v.  Heyden,  Horse  Soc.  Ent.  Rossicse,  xxi. 
(1887),  p.  266. 

Gensan  and  Fusan.  Abundant  also  at  Kiukiang  on  the  Yang-tsze. 
A  species  resembling  much  in  colour  and  pilusity  the  Japanese 
Phyllopertha  octocostata,  Burm.,  which,  accordmg  to  Yon  Heyden, 
was  taken  by  Herz  also  in  Korea. 

Anomala  testaceipes,  Motschulsky,  Etud.Entom.  I860,  p.  14; 
Harold,  Deutsch.  ent.  Zeitsch.  1877,  p.  356. 

One  example  only,  of  brassy-testaceous  colour,  taken  at  Gensan ; 
with  elytral  interstices  much  less  opaque  than  in  the  Japanese  form. 

Anomala  orientalis,  Waterhouse,  Trans.  Ent.  Soc.  1875, 
p.  108. 

A  good  series  of  examples  from  Gensan,  nearly  all  with  uni- 
colorous  elytra,  one  only  dark  coppery  brown ;  in  other  respecCs 
they  do  not  differ  from  the  Japanese  form. 

Anomala  dubia,  Ballion,  Bull.  Moscou,  1870,  iv.  p.  344. 

I  refer  with  some  hesitation  a  species,  of  which  Mr.  Leech  took 
several  examples  at  Gensan,  to  the  above.  They  agree  with  the  very 
insufficient  description,  if  we  may  suppose  that  it  was  drawn  up  from 
an  immature  example  in  which  the  elytra  are  "testaceis,  aeneo- 
micantibus."  The  normal  colour  of  the  whole  upper  surface  is  rich 
metallic  green,  in  some  examples  having  a  more  eeneous  or  golden- 
green  tint.  It  is  an  oblong  densely-sculptured  species,  and  is  closely 
allied  to  the  Chinese  A.  aulax  (Wiedm.),  from  which,  in  fact,  it 
scarcely  differs  except  in  its  smaller  size  (12-14  millim.),  in  the 
underside  being  wholly  dark  metallic,  and  in  the  absence  of  any 
traces  of  pale  borders  to  the  thorax  and  elytra. 

Anomala  (Euchlora  ?)  mongolica,  Ealdermanu,  M6m.  Acad. 
Petrop.  ii.  1835,  p.  379. 

Many  examples  taken  at  Gensan.  Found  also  in  Mongolia,  on 
the  Amur,  and  in  Japan.  The  species  is  placed  by  all  later  authors 
in  the  genus  or  subgenus  Euchlora ;  but  I  can  discover  no  single 
point  of  structure  to  distinguish  it  from  the  typical  AnomaUe  (J. 
/ritschii  and  allies),  with  which  it  agrees  in  the  angularly  dilated 
lower  branch  of  the  larger  anterior  tarsal  claw  in  the  male — a  cha- 
racter which  separates  the  typical  AnomalcB  from  Euchlora  viridU 
and  its  immediate  relatives. 

Anomala  (Paraspilota)  impicta. 

ElongatO'Ovaia,  glabra,  Jlavo-tesiacea,  supra  (maculis  thoracis 
vagisfusds  exceptU)  impicta  antice  auro-tincta,  subtus  corpore 
medio,  pedibus  antennisque  plus  minusve  nigris;  clypeo  laio  ei 
brevi,  antice  late  truncato  medio  subsinuato,  marginibus  alte 
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refiemM ;  capite  Mo  disperse  punetulato ;  tkoraee  transverso^ 
a  bast  usque  ad  apieem  suhrotundatim  angusiato  disperse  punc-' 
iulatOy  lateribus  vage  mulH-impresso,  marginibus  refleoeis  medio 
basi  immarginato  piano,  anguiis  postids  vaide  obtusis  ;  elytris 
punctato-striatis  vuc  costatis,  interstitio  2do  lata  con/use 
punctata:  pygidiofere  Uevi ;  pectore  breviter  sparsim  pubes- 
centi.  Spina  stemalis  graeiUs,  elongata,  acuta.  Unguis  ex- 
teriore  tarsorum  4  anticorum  sat  gracilis,  fissus^  S  $  •  Anten- 
narum  clava  utroque  sexu  elongata  (in  $  via:  brevior). 
S»  Pggidium  versus  apieem  convexum;  segmentum  ventrale  api- 

cale  breve, 
$.  Pygidium  €equaliter  modice  convexum;   segmentum  ventrale 

apicale  elongatum. 
Long.  14-17  ndllim, 
Gensan ;  many  examples. 

Agrees  with  the  section  Spilota  (sensu  Dejean)  in  most  of  its 
characters,  hat  peculiar  in  the  form  of  its  lahrum,  which  is  hroader 
in  the  middle  and  pointed.  This  character  may  not  pro?e  of  the 
importance  it  seems  when  the  lahrum  in  all  the  AnomaUs  is  more 
dooely  examined  than  it  has  hitherto  been.  Authors  seem  to  have 
followed  Eriehson  in  pving  it  as  inflexed  and  emarginated.  Such 
species  as  I  have  dissected  prove  not  to  be  emarginated,  but  to  be 
rather  produced  and  rounded  in  the  middle  of  the  anterior  margin. 
The  inflexion  which  commences  nearly  from  the  base  is  increased 
near  the  apex,  giving  the  false  appearance  of  emargination  when  viewed 
from  above, 

MiMELA  8PLBNDEN8,  Gvll.  in  Schoiih.  Syu.  Ins.  i.  3,  App. 
p.  110;  fiurm.  Handh.  d.  Ent.  iv.  2,  p.  506. 

Mimela  gaschkevitschi,  Motschnlsky,  Etud.  Ent.  1857,  p.  32. 

Mimela  simplex.  Bates,  Froc.  Zool.  Soc.  1866,  p.  345. 

A  common  insect  in  Japan  and  Northern  Formosa.  Mr.  Leech 
obtained  many  examples  at  Gensan. 

MiMBLA  FU8ANIA. 

M.  chinensi  (Kirby)  proxime  affinis  ;  aureo-  vel  (gneo-viridis  apud 
latera  testaceo-translucens,  subtus  (cum  pedibus)  testaceo- 
itnea^  JuscO'Cuprea  vel  late  cuprea,  fere  nuda  ;  clypeo  rugoso- 
punctulato,  fronts  et  t Horace  disperse  punctulatis  hoc  crebre 
minutissime  punctulato,  tinea  dorsali  lateribusque  vage  impressis 
margins  integro;  elytris  sat  grosse  passim  punctatis,  costis 
ordinariis  distinctis  lavibus  interstitio  *2do  lato  ;  pygidio  sculp- 
turis  curvatis  discretis  medio  Ueviore,  Long.  14-15  millim. 
Fusan ;  many  examples. 

Exactly  similar  in  form  and  sculpture  to  the  form  of  M,  chinensis 
(Kir.)  met  with  abundantly  on  the  Lower  Tang-tsze  Kiang ;  but 
differing  constantly  in  its  darker  colour,  the  Chinese  species  being 
yellow-testaceous  tinged  with  brassy.  It  cannot  be  Mimela  lutei- 
pennis,  Motsch.,  Peking,  as  that  species  is  described  as  *'  abdomine 
testaceo-villos"*.** 

26* 
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PopiLiA  INDIGONACBA,  Motschulsky,  Etud.  EDtom.  1853,  p.  47. 

A  few  examples  only  were  taken,  at  Gensan.  Kolbe  records  it 
as  found  commonly  by  Dr.  Gottsche  on  the  western  side  of  Korea* 
Originally  described  from  examples  taken  near  Peking.  It  is  scarcely 
more  than  a  local  var.  of  P.  eyanea^  Hope. 

POPILIA  ATROCARULBA,  n.  Sp. 

p.  indigonacesB  sitnilUt  sed  eonvexior,  elytris  ban  angustioribuM 
pygidioque  albo  -  bi/asciculato.  CiBnUeseenti^nigrOt  poliia, 
ihorace  toto  {disco  posteriore  subtUius)  pumetato  ;  elytris  utrin- 
que  prope  basin  hand  pro/unde  rugoso-foveatis,  inierstitio  2do 
bast  confuse  multipunriato  et  rugoMo,  versus  apieem  punetis 
multo  paucioribus,  deinde  usque  ad  eallum  humeralem  striis 
punetulaiis  A  mediocriter  impressis  ;  pygidio  transversim  (disco 
posteriore  sparsius)  punciulato-rugoso;  processu  stemali  breviore 
et  obtusiore ;  corpore  subtus  nigro,  nitido.  Long.  11-13  millim, 
Yar.  Elytris  utrinque  macula  magna  triangulari  (versus  apieem  plus 

minusve  extensa)  fulvo^astanea. 
Gensan  and  Fusan  ;  a  Tcry  large  number  of  examples. 
The  white  pubescent  spots  of  the  pygidinm  distinguish  this  species 
from  P.  indigonacea  and  eyanea^  more  conspicuously  than  the  nar- 
rower base  and  more  convex  surface  of  the  elytra.  P.  cterulea 
(Bohem.)  of  Hong  Kong  (recurring  in  Formosa  in  numerous  oolour- 
Tarieties)  is  a  much  smaller  insect  (10|  naillim.),  and  distinguished 
by  the  very  deep  fovese  near  the  base  of  the  elytra,  the  much  deeper 
striee,  and  the  short  and  almost  uniseriate  puncture-row  of  the  second 
interstice. 

Of  the  variety  there  are  several  examples  (from  Fusan)  in  Mr. 
Leech's  collection ;  others,  with  the  castaneous  spot  clearer  and  larger, 
were  taken  by  A.  Adams,  either  in  Korea  or  on  the  coast  of  Maa- 
churia  a  little  farther  north. 

Von  Heyden  records  P,  adamas,  Newm.,  from  Korea  ;  but  this  is 
an  Indian  species,  widely  different  from  the  above,  having  white 
pubescence^  partly  lying  in  a  broad  groove,  on  the  sides  of  the  thorax. 

PopiLiA  BOGDANOwi,  Balliouy  Bull.  Moscou,  1870,  iv.  p.  345. 

A  small  species  (9-10^  millim.),  taken  at  Gensan  ;  agrees  very 
well  with  the  above-cited  description.  It  is  closely  allied  and  similar 
to  the  Javan  P.  biguttata  (Wiedm.),  and  like  that  species  destitute 
of  fovefie  near  the  base  of  the  elytra. 

Adoretus  tenuimaculatus,   Waterhoose,  Trans.    Ent   Soc 
1875,  p.  112. 
Gensan.     Common  in  Japan. 

Fam.  Cetoniida. 

Glycyphana  cupreola,  Kraatz,  Deutsch.  ent.  Zeitschr.  1879, 
p.  243  et  seq, 

A  series  of  examples  from  Gensan,  differing  little  amongst  them- 
selves in  form,  colour,  or  sculpture,  though  considerably  in  pubescence. 
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agree  Tery  closely  with  two  male  examples  from  the  Amar,  which 
I  identify  with  O.  viridiopaca  var.  eupreola  of  Kraatz  described 
from  the  same  locality.  They  all  differ,  in  both  sexes,  from  G. 
viridiopaca^  G.  bensoni,  and  O.  pilifera  very  strikingly  in  the  shallow 
emargination  of  the  thorax  adjoining  the  scutellum.  In  colour  they 
differ  also  from  those  species  in  being  coppery  with  more  or  less  of 
an  seneous  tinge,  more  or  less  subopaqae  abo?e  and  brilliant  beneath  ; 
the  tarsi,  and  sometimes  the  tibiae,  dark  brassy  green.  An  example 
from  Fusan  differs  from  those  above  described  in  being  dark  coppery 
brown  above  and  densely  hairy,  the  hairs  short  and  erect  on  the 
thorax,  longer  and  looser  on  the  elytra. 

Glycyphana  pilifera,  Motschulsky,  Etud.  Entom.  1860,  p.  15. 

Fusan.     Common  throughout  Japan. 

The  single  Fusan  specimen  resembles  the  Yezo  form  in  the  dark 
colour  of  the  four  anterior  tarsi ;  in  all  specimens  from  the  southern 
islands  of  Japan  which  I  have  examined  the  tarsi  of  all  the  legs  are 
rich  coppery  like  the  under  surface  of  the  body. 

Glycyphana  jucunda,  Faldermann,  Mdm.  Acad*  P6trop.  ii. 
p.  886. 

The  numerous  examples  are  in  a  discoloured  condition,  and  it  is 
not  possible  to  ascertain  whether  they  belong  to  the  North-China 
type-form  or  to  the  Japanese  variety  {G,  jucunda  var.  argyroBtieta). 

Glycyphana  kuperi,  Schaum,  Trans.  Ent.  Soc.  (3  ser.)  r. 
p.  69,  t.  8.  f.  6. 

Gensan  ;  two  examples.     Found  also  on  the  Lower  Yang-tsze. 

Glycyphana  fxjlvistemma,  Motschulsky,  Schrenck's  Reise, 
Ins.  p.  135. 

Gensan.  Spread  over  Eastern  Siberia,  Northern  China  (to  the 
Yang-tsze),  and  Japan. 

CeroNiA  8EULEN818,  Kolbc,  Archiv  f.  Naturgesch.  1886,  p.  194, 
t.  xl  f.  29. 

Gensan  ;  many  examples  of  both  sexes.  The  strong  sinuation  of 
the  side  of  the  thorax  preceding  a  prominent  hind  angle,  on  which 
Herr  Kolbe  lavs  stress,  is  variable.  I  find  scarcely  anything,  except 
the  denser  sculpture,  to  distinguish  the  species  from  C  brevitarna^ 
Lewis,  and  both  so  closely  resemble  the  Europeeo-Siberian  C.  mar^ 
moraia  that  they  can  scarcely  be  considered  more  than  slight  geo- 
graphical varieties  of  that  species.  The  sides  of  the  clypens  are, 
as  in  C.  marmorata,  scarcely  elevated  (not  carinated  as  in  C.Jloricola, 
Hbst.,  and  its  subspecies).  The  pygidium  is  extremely  closely  rugu- 
lose  and  not  convex  in  either  sex ;  the  abdomen  is  longitudinally 
concave  in  the  male. 

Cetonia  8UBMARMOREA,  Burm.  Handb.  d.  Ent.  iii.  p.  460. 
Gensan ;  two  examples.     Common  in  Japan. 
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Trichius  8UCCINCTU8,  Pallas,  Ic.  Ins.  p.  18,  t.  A.  f.  19;  B1l^ 
meister,  Handb.  d.  Ent.  iii.  p.  758. 

A  species  of  wide  distribodon  in  Eastern  Siberia  and  extending 
to  Japan. 

Fam.  PRiONiDiB. 

Frionus  insularis,  Motschulsky,  Etnd.  Entom.  185/9  p.  36, 
1861,  p.  21. 

A  common  species  in  North  China  and  Japan. 

iEGosoMA  siNicuM,  White,  Cat.  Long.  Col.  Brit.  Mns.  p.  30. 
Also  found  in  Japan  and  North  China. 

Fam.  CERAMBYCIDiB. 

Spondylis  BUPRESTOiDESy  Linn.  Sjst.  Nat.  zii.  2,  p.  621. 

A  widely  distributed  and  well-known  Palaearctic  insect,  from 
Western  Europe  to  North  China  and  Japan. 

AsEMUM  PUNCTULATUM,  Blessig,  Hor.  Soc.  Ent.  Ross.  ix.  p.  182. 

Two  examples  from  Gensan,  closely  agreeing  with  a  specimen  with 
which  I  have  compared  them  from  the  Amur,  whence  Blessig  ob- 
tained the  species.  It  appears  to  be  peculiar  to  this  part  of  Asia, 
but,  like  the  other  species  of  the  genus,  it  is  scarcely  more  than  a 
local  variety  of  the  European  A,  striatum, 

Criocephalub  Rusncus,  Linn.  Syst.  Nat.  xii.  2,  p.  634. 
Has  a  range  precisely  similar  to  that  of  Spondylis  buprestaitUi. 

DisTENiA  japonica,  Batcs,  Ann.  Mag.  Nat.  Hist.  (4)  xii.  p.  155. 
Apheles  graeilis^  Blessig,  /.  c. 
Extends  to  the  Amur  and  Japan. 

Leptura  (Pidonia)  gibbicollis,  Blessig,  Hor.  Soc.  Ent  Ross, 
ix.  p,  258. 

Found  also  on  the  Amur  and  the  coast  of  Manchuria. 

Leptura  succedanea,  Lewis,  Ann.  Mag.  Nat.  Hist  (5)  if. 
p.  464. 

Found  also  in  Japan. 

Leptura  cincta,  Fab.  Syst.  El.  ii.  p.  356. 

Ranges  from  Western  Europe  through  Siberia  to  Korea,  but 
apparently  not  extending  to  Japan. 

Leptura  atra,  Fab.  Syst  Ent.  p.  197. 
Range  similar  to  that  of  Z.  cincta. 

Leptura  (Stbnura)  arcuata.  Panzer,  Faun.  Germ.  8. 12. 
Range  same  as  the  two  preceding. 
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Caluchroma  bungii,  Falderm.  Mem.  Ac.  P^trop.  1835,  ii. 
p.  433,  t.  5.  f.  5. 

A  species,  in  its  typical  form  with  red  thorax,  confined  to  Northern 
China,  Mongolia,  and  countries  to  the  north  and  east  It  has  not  heen 
recorded  from  Japan.  In  Southern  China  a  local  var.,  entirely  black, 
is  found. 

PoLYzoNus  FA8CIATU8,  Fabr.  Sp.  Ins.  i.  p.  232. 
Nearly  the  same  range  as  the  preceding. 

Clytus  capra,  Germar,  Ins.  Sp.  Nov.  p.  518. 

Spread  throughout  the  Palaearctic  region  from  Western  Europe 
through  Siberia,  but  apparently  not  extending  to  Japan. 

Clytanthus  plebejus,  Fabr.  Sp.  Ins.  i.  p.  243. 
Same  range  as  the  preceding. 

Fam.  Lamiid^e. 

Lamtomimus  gottschei,  Kolbe,  Archiv  f.  Naturgesch.  1886, 
p.  224,  t.  xi.  fig.  39. 

A  genus,  so  far  as  at  present  known,  peculiar  to  Korea.  Judging 
from  the  description  Lamia  adelpha,  Ganglbauer  (Ilor.  Soc.  Ent. 
Ross.  XX.),  published  about  the  same  time  as  Kolbe*s,  is  probably 
the  female. 

Lamia  textor,  Linn.  Syst.  Nat.  ed.  x.  p.  392. 

Found  from  Western  Europe  through  Siberia  to  the  Pacific ;  but 
not  yet  recorded  from  Japan. 

Anoplophora  (Melanaustter)  CHINEN8I8,  Forstcr,  No% .  Spec. 
Ins.  1771,  p.  39. 

A  common  and  well-known  Chinese  species,  found  also  in  Japan. 

The  genus  Melanauster  agrees  with  Anoplophora  in  all  essential 
points  of  structure  and  the  style  of  markings  is  fundamentally  the 
same ;  the  only  difference  is  the  distinctly-formed  tubercular  pro- 
minence on  the  mesosternum  in  Melanauster,  which  in  Anoplophora 
exists  only  in  a  rudimentary  state  as  a  slight  elevation. 

Mesosa  myops,  Dalm.  in  Schonh.  Syn.  Ins.  i.  3,  App.  p.  168. 

A  widely  distributed  Palsearctic  species,  ranging  from  Finland 
through  Siberia  to  the  Pacific  coast.  It  appears  to  be  represented 
in  Japan  by  M.  japonica  (Bates),  and  the  single  Korean  example 
seems  by  its  tawny  yellow  markings  to  be  in  some  degree  intermediate 
between  the  two. 

Mesosa  hirsuta,  Bates,  Jouru.  Linn.  Soc,  Zool.  xviii.  p.  244. 

A  Tery  distinct  species,  known  at  present  only  from  Japan  and 
Korea. 
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MiBCHOTYPA  FULiGiNOSA,  Kolbe,  Afchiv  f.  Natargescb.  1886, 
p.  221,  t.  xi.  f.  38. 

A  northern  representative  of  a  tropical  genus  common  to  the  Indian 
and  African  regions.  It  is  possibly  the  Tylophorus  wulffuani  of  Ble^ 
(Hor.  Soc.  Ent.  Ross.  ix.  p.  245,  t.  Til.  f.  3),  but  the  description 
does  not  fit  in  essential  points. 

Agapanthia  AMUREN8I8,  Kraatz,  Deutsch.  ent.  Zeitschr.  1876, 
p.  115. 

Found  also  on  the  Amur. 

Saperda  geblbri,  Falderm.  Mem.  Acad.  P&rop.  ii.  (1835) 
p.  434,  t.  5.  f.  6. 

Northern  China  and  Korea. 

Obbrea  yittata,  Blessig,  Hor.  Soc.  Ent.  Ross.  ix.  p.  255. 

Amur  Talley  and  Eastern  Manchuria,  according  to  Blessig.  Mr. 
Leech  met  with  male  examples  only  at  Gensan. 

Oberea  MARGiNELLAy  Batcs,  Ann.  Mag.  Nat.  Hbt.  (4)  xii. 
(1873)  p.  390. 

Found  also  in  Japan. 


3.  On  some  new  Species  of  Coleoptera  from  Kiu-Kiang, 
China.     By  H.  W.  Bates,  P.R.S. 

[Beoeiyed  June  9,  1888.] 

The  following  are  descriptions  of  the  new  species  of  Cicindelidse 
and  CarabidsB  contained  in  the  first  arrivals  from  Mr.  Leech's 
collector  (Mr.  Pratt),  who  is  now  exploring,  entomologically,  the 
valley  of  the  Yang-tsze-Kiang. 

CiCINDELA  LOBIPENNIS. 

C.  ovipenni  (Bates)  affinis  :  differ t,  inter  alia,  elytrorum  humerit 
latius  rotundatis,  apice  utrinque  lobatO'productis.  Fusco-cuprea, 
opaca,  labro  virgulaque  transversa  elytrorum  diseoidali  jlavis^t 
labro  medio  quadratim  producto  unidentato  lateribus  parum 
sinuato:  capite  thorace  latiore  inter  oculos  eoneavo  longi- 
tudinaliter  striato,  occipite  vermiculato-rugoso :  thorace  fere 
piano,  quadrato,  carina  laterali  verticaliter  arcuata,  toto 
vermicuiatO'Strigoso  :  elytris  elongato-ovatis,  lateribus  acute 
carinatis,  epipleuris  latis  intus  obliquatis  pauUo  ante  apicem 
terminatis  ibique  margine  subito  depresso,  apice  ipso  producto, 
quasi  lobato :  palpis  antennisque  basi  viridi-aneis.  Prothorads 
epistema  undique  undulato-rugosa.     Corpus  subtus  obscure  wridi" 
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€Bneumf   pedei  ru/o-cuprei,  tarsis  viridi-teneis,      Metastemi 
fpUtema  hrevisnma.     Long,  1 8  tnillim, 
Kiu-Kiaogy  one  female  example  only. 

CaRABUS  (CoPTOLABRXJS)  AUGUSTUS. 

C.  lafossei  longiot  et  minus  convesus,  thorace  (violaceo)  et  elytris 
(obscure  viridibus)  splentUdissime  late  igneo-cupreo  marginatis. 
Caput  angustum,  nigrum^  postice  parum  rugulosum,  viridi-aura- 
turn:  thorace  elongato,  medio  rotundato-dilatato  nee  angulato, 
postice  sicut  in  C.  lafossei  sinuatim  angustato,  disco  violaceo 
opaco  subtUiter  transversim  undulato-striato :  elytris  valde 
elongato-ovatis,  dimidio  basali  vis  convexisy  apice  bimucronatis, 
utrinque  triseriatim  tuberculatisy  tuberculis  magis  ovatis  nigris, 
interspatiis  subtilissime  alutaceis,  opacis  et  sparsim  minute  tuber^ 
adatiSf  tuberculisque  paullo  majoribus  in  seriebus  Jlexuosis 
quatuor  ordinatis.  Subtus,  antenna,  palpi  et  pedes  chalybeo^ 
nigra.  S  •  Tarsi  antici  articulis  tribus  mediocriter  dilatatis^ 
subtus  spongiosis.     Long.  43-46  millim. 

Kiu-Kiang.     Many  examples. 

Var.  C.  I6NIMITELLA. — Paullo  magis  convexus,  thorace  antiee  et 
postice  magis  angustato  (omnino  igneo-cupreo  cincto)  elytrisque 
nigris  aurescenti-viridi  marginatis,  tuberculis  angustioribus  et 
convexioribus.     Long.  40  millim. 
Fu-chau.    Two  examples. 

The  very  minute  sculpture  and  opacity  of  the  depressed  parts  of 
the  elytra  cause  the  shining  black  tubercles  to  stand  out  in  more 
conspicuous  relief  than  in  L.  lafossei  and  its  var.  ctxlestis,  the 
minute  irregular  tubercles  as  well  as  the  waved  row  (down  each 
interstice  between  suture  and  lateral  border)  of  rather  longer  tuber- 
cles being  quite  distinct  from  the  ground-sculpture.  The  fiery 
metallic  border  of  the  thorax  is  furrowed  with  transverse  rugss 
coarser  than  those  of  the  opaque  violet-coloured  disk. 

CaRABUS  KIUKIANOEN8I8. 

C.  fiduciario  (T%oms.)  proxime  affinis,  elytris  similiter  punctata- 
striatis  et  utrinque  tricatenatis,  thoraceque  ruguloso-punctulato, 
sed  differt  striarum  interstitiis  crassioribus  catenarumque  tuber- 
culis multo  latioribus  plerumque  ovatis  ;  differt  autem  antennis 
S  multo  longioribus  {media  elytra  attingentibus)  articulisque 
quinto  et  sexto  apice  infra  valde  nodosis,  Niger  vix  asnescens, 
parum  nitidus,  thorace  quadrato-cordato,  ante  medium  valde 
rotundato  et  postice  fortiter  sinuato,  angulis  posticis  sicut  in 
C.  fiduciario  obtuse  productis  /  tibiis  anticis  d  2  intus  simpli- 
cibus.     Long.  32-33  millim, 

Kiu-Kiang,  Yang-tsze. 

LeBIA  C<ELESTI8. 

Lata,    mediocriter  convexa,  flavo-testacea,    elytris    subviolaceo- 
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azureis,  eapite  supra  (cum  labro  mandibulis  et  palpis),  antennis 

{articulo  basalt  fiavo  excepto),  abdomine  apice,  genubus,  tibiis 

apice  et   tarsis  nigris:    eapite  sparsissime  punetulato,  Jronte 

utrinque  vage  rugato :  thoraee  latissimo  lateribus  late  explanath 

et  rotundatis,  loboque  basalt  distincte  producto,  vix  perspieue 

sparsissime  punctulato :  elytris  quadrato-ovatis,  apice  sinuatO' 

truncatis,  angulis  exterioribus  valde  rotundatis^  subtiliter  prnnc- 

tulato-striatis,    interstitiis  fere   plants    subtilissime    sparsim 

punctulatis.     Long.  10-13  millim.      (S    2  • 

Kiu-Kiang.     Many  examples.      The  lobes  of  the  mentum  are 

furnished  with  narrow  epilobes ;  the  species  would  therefore  belong 

to  Chaudoir's  group  Lampriades,  but  the  very  broad  and  strongly 

pectinated  tarsal  claws  and  all  other  characters  are  those  of  the 

typical  Lebi€B.     The  penultimate  tarsal  joint  is  bilobed  or»  at  least, 

very  deeply  emarginated. 

Lebia  chrysomyia. 

OblongO'Ovata,  rufo-testacea^  elytris  aurescenti-viridibus :  eapite  et 

thoraee  vagissime  sparse  punctulato-rugosis:  thoraee  transversa, 

lateribus    late    explanato-reflexis    rotundatis,    postiee    paullo 

angustato,  lobo  basali  breviter  producto  :    elytris  sat  profunde 

punctulato-striatis,    interstitiis    convexis    subtilissime    sparsim 

punctulatis,  apice  sinuatim  truncatis  extus  rotundatis.     Tarsi 

articulo  quarto  longe  bilobato,  unguibus  mediocriter  latis,  dentin 

cutis  sat    longis   5-6.       Subtus    sparsim    pili/ero-punctutata. 

Long,  9  millim. 

Kiu-Kiang.     Much  resembles  certain  Mexican  species  o(Loxopeia, 

a  genus  founded  chiefly  on  the  oblique  position  of  the  anterior  tarsal 

joints  of  the  male.    The  examples  of  L.  chrysomyia  appear  to  be 

females. 

Lebia  caligata. 

Oblongo-ovata,  nigra,  antennis,  partibus  oris,  tibiis,  tarsis  ventreque 
medio  piceo-rufis,  femoribus  flavis  apice  nigris:  eapite  et 
thoraee  sat  crebre  punctatis  hoc  disco  laviore  et  vage  ruguloso  : 
thoraee  mediocriter  lata,  lateribus  minus  explanatis^  rotundatis^ 
postice  rectis,  angulis  posticis  rectis,  lobo  basali  angustiore  et 
longius  producto :  elytris  pro/unde  striatis,  striis  vix  perspieue 
crenulato-punctulatis,  interstitiis  convexis  sparse  punctulatis. 
Tarsi  articulo  quarto  breviter  bilobato,  unguibus  dila talis,  denii- 
cutis  parum  elongatis  5-6.  Subttis  pili/ero-punctata.  Long,  9 
millim, 
Kiu-Kiang.     Allied,  and  similar,  to  the  Japanese  X.  fusca  and 

L,  duplex,  but  differing  essentially  from  both  in  sculpture,  colour  of 

the  legs,  and  form  of  the  thorax. 

Lebia  xanthophana. 

Magna,  fulvo-testacea,  thoraee  disco  in/uscato,  eapite  supra  et  im/ra 
prosternoque  medio    nigris,   antennis    et   partibus    oris  rufo' 
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iestaceis :  capite  sparse  vage  strigoso  et  punctulato  *  thoraee 
minus  transverse ,  subrotundato,  antice  magis  quam  tintiee  angus- 
tato^  angulis  postieis  recHs  sed  apice  obtusis^  lateribus  late 
explanato-reflexis ;  dorso  undulatim  hand  acute  striguloao  : 
elytris  elongat(M)blong%s^  postice  paullo  latioribus,  apice  arcu- 
atim  truneatiSf  angulis  acutis,  subproductis,  acute  et  pro/unde 
subpunctulato-striatis,  interstitiis  parum  eonvexis  sparsissime 
punctulatis,  tertio  punctis  setiferis  quatuor^  octavo  postice  valde 
dilatato  et  in  dilatatione  bistriato.  Tarsi  articulo  quarto 
valde  bilobato,  unguibus  latis  10-11  pectinatis. .  Venter  setifero' 
punctulatus.  Long.  14  millim,  $  . 
Kiu-Kiang.     One  example. 

COLPODES  SUPERLITA. 

C.  amCBnee  (Chaud,)  simillima,  sed  differt  elytris  apice  prope 
suturam  rotundatis  anguloque  suiurali  haud  dentato.  Long, 
11  millim, 

Kiu-Kiang.  Of  similar  elongated  subdepressed  form  to  the 
widely-distributed  Asiatic  C  amoena^  Chaud.  (splendens,  Moraw.),  but 
differing  in  the  form  of  the  sublobular  apex  of  the  elytron,  which  in 
the  latter  is  truncated  near  the  suture,  with  dentate  sutural  angle, 
and,  in  C.  superlita,  simply  rounded.  The  whole  insect  in  both 
species  is  ruddy  testaceous,  with  the  surface  of  the  elytra  (t.  e,  ex- 
cluding basal  folds  and  epipleurae)  brassy  green. 


4.  Report  on  a  Collection  of  Echinoderms  made  at  Tuticorin, 
Madras,  by  Mr.  Edgar  Thurston,  C.M.Z.S.,  Superin- 
tendent.  Government  Central  Museum,  Madras.  By 
Professor  F.  Jeffrey  Bell,  M.A.,  Sec.  R.M.S. 

[BeoeiTed  June  5, 1886.] 

As  the  Society  did  me,  last  year,  the  honour  to  publish  a  report 
on  a  collection  of  £chinoderms  from  the  Andaman  Islands  ^  I  hope 
they  will  accept  a  notice  of  a  collection  from  the  opposite,  or  western, 
side  of  the  Sea  of  Bengal.  The  specimens  were  collected  in  the 
course  of  last  year  by  my  friend  Mr.  Edgar  Thurston,  G.M.Z.S., 
who  has  presented  a  large  number  of  them  to  the  British  Museum. 

Before  proceeding  to  give  a  list  of  this  well-prepared  series  of 
specimens,  I  may  be  allowed  to  remind  the  student  of  the  recent 
appearance  of  a  memoir  on  the  Echinoderm  fauna  of  the  Island 
of  Ceylon ',  from  which  it  is  to  be  gathered  that  fifty-four  species 
of  Echinoderms  are  known  from  Ceylon.  Shortly  after  the  distri- 
bution of  that  memoir,  my  respected ,  correspondent,  M.  de  Loriol, 
was  kind  enough  to  write  and  tell  me  of  four  other  species  of 

»  P  Z.S.  1887,  p.  139. 

>  Sdentiflo  Transactions  of  the  Royal  Dublin  Society  (2),  iii.  p.  643  et  acq. 


384 


PROF.  F.  J.  BELL  ON  ECHINODERM8  [JcUie  19, 


Echinoids,  all  of  which  had  been  collected  at  Aripo  by  M.  Alois 
Humbert.  Of  these  four  {Phyllacanthus  annuli/era,  Temnopleutits 
reynaudi,  Clypeaater  humilis,  and  Laganum  depressum),  O.  hundlis 
has  been  found  by  Mr.  Thurston. 

Of  the  Echinodernis  collected  by  Dr.  John  Anderson,  F.R.S.,  in 
the  Mergui  Archipelago,  reports  on  the  Ophiuroids  by  Prof.  Martin 
Duncan,  F.R.S.,  and  on  the  Holothurians  by  myself  have  alone 
appeared  as  yet^ ;  these,  as  well  as  the  forthcoming  reports  by 
Dr.  H.  Carpenter  and  Mr.  Sladen,  should  be  consulted  by  the 
student  who  desires  to  make  himself  acquainted  with  the  Echino- 
derm  fauna  of  the  Indian  Ocean. 

I  shall  probably  best  serve  the  cause  of  brevity  and  clearness  if  I 
follow  the  arrangement  of  the  Andaman  Report,  and  give  first  a  Ibt 
of  the  species  collected,  and  then  some  notes  and  descriptions  of  the 
new  species.  With  regard  to  some  of  the  Temnopluroid  forms  and 
a  new  Ophiuroid,  apparently  allied  to  Hemieuryale^  I  reserve  an 
account  till  I  can  deal  with  them  in  monographical  detail.  As 
usual,  there  are  a  few  Holothurians  which  cannot  be  at  present 
satisfactorily  determined. 


1.  Antedon  palmata,  MilU, 

2.  reynaudi,  MuU, 


Crinoidea. 

3.  Actinometra  parrioirra,  ilfiU/. 


II.    ASTEROIDEA. 


4.  Echinaster  purpureua.  Gray, 

5.  Linckia  IiCTigata,  Gmelin, 

6.  Antherea  pentagonula,  Lamk. 

7.  Oreaster  hncki,  De  BL 

8.  8uperbu8,  Mobiua, 

9. thurstoui,  ep.  n. 


10.  Asterina  oepheas,  M,  TV. 

11.  Luidia  hardwickii.  Gray. 

12.  maoulata,  M,  Tr. 

13.  sp.  (young). 

14.  Afltropecten  bempriohii,  Jf.  TV. 

15.  Bp.  (young). 


III.   OPHIUROIDEA. 


16.  Fectinura  goi^onia,  Af.  TV. 

17.  intermema,  sp.  nov. 

18.  Ophiocoma  erinaoeus,  M,  Tr, 

19.  Ophiothrix  longipeda,  M.  Tr. 


20.  Opbiothrix  nereidina,  Lamk. 

21.  Ophiomaza  cacaotioa,  Lytmm, 

22.  HWieuryalid. 


IV.   ECHINOIDEA. 


23.  Temnopleurus   toreumatiouB, 

Leske, 

24.  Temnopleoroid. 

25.  Salmacis  bicolor,  Ag, 
26. dussumieri,  ^. 

27.  sulcata,  Ag, 

28.  StomopneuBtas  Tariolaris,  Lamk. 

29.  Echinometra  luounter,  Leske. 


30.  Clypea8ter  humilis,  Leske. 

31.  Lf^amnum  decagonale,  Less. 

32.  Eobinodiacus  biforis,  Gm. 

33.  Ecbinolampas  oviformia,  Gfii. 

34.  Lovenia  elongata,  Aud. 

35.  Bbinobrissus  pyramidalis,  A.  Ag. 

36.  Brissufl  unicolor,  Leske. 

37.  Metalia  stemalis,  Lamk. 


^  Jonmal  of  the  Linnean  Society,  Zool.,  vol.  zxL  pp.  25  and  85. 
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88.  HaplodAotyU  aiutrsIiB,  Semp, 

39.  Holotharia  atra,  Jdger, 

40.  marmorata,  Jager, 


41.  Holothuria  monaoaria,  Lewm* 
42. Tagabunda,  Selenka, 


Notes  and  Descriptions. 

Orb  ASTER  THT7RST0NI. 

A  triplacanthid  form,  with  the  spines,  except  the  five  apicals,  as 
a  role  poorly  developed. 

R=:2*7  r.  Disk  moderately  elevated;  lophial  spines  only  just 
indicated ;  a  spinous  tubercle  on  both  supero-  and  infero-margmal 
plates,  very  rarely  more  than  one ;  no  spines  on  the  ventral  plates. 
The  arms  rather  short,  wide  at  their  base ;  marginals  about  twenty, 
both  above  and  below ;  angles  between  the  superomarginals,  into 
which  the  pores  extend.  The  spinous  tubercles  are  very  slight,  and 
present  no  indication  of  becoming  spines. 

Adambulacral  spinulation  triplacanthid  ;  spines  of  innermost  row 
eight  in  number,  diverging  very  gracefully,  not  very  slender ;  in  the 
middle  and  outer  rows  there  are  two  or  three  spines  in  each  cluster, 
and  these  are,  as  usual,  much  stouter ;  but  the  middle  row  is  much 
more  prominent  than  the  outer.  The  granulation  of  the  lower 
surface  tends  to  take  on  a  regular  pattern,  owing  to  the  aggregation 
of  the  granules  into  tufts,  in  the  centre  of  which  is  a  spiniform 
tubercle.  There  is  a  plentiful  supply  of  sessile  bivalved  pedicellarisB. 
The  pore-areas  of  the  dorsal  surface  are  very  distinctly  marked  on 
and  near  the  disk,  but  are  rather  vaguer  near  the  sides  of  the  arms ; 
there  is  no  central  apical  spine;  the  five  spines  which  end  the 
lophial  line  are  large  and  prominent,  and  have  a  marked  tendency  to 
double ;  the  other  spines  of  the  lophial  line  are  very  inconspicuous. 
Along  either  side  of  that  line  there  runs  a  row  of  small  tubercles ; 
outside  these  there  is  another  row  which  does  not  extend  beyond  the 
disk;  the  constituents  of  these  rows  are  quite  small  and  incon- 
spicuous. Madreporic  tubercle  large,  just  outside  apical  region, 
irregularly  quadrate.  Colour  creamy  yellow.  R=  130>  r=47 
milliro. 

Of  the  five  specimens  which  I  refer  to  this  species  three  have  the 
characters  just  enumerated ;  the  two  other  examples  differ  to  a 
somewhat  remarkable  extent  from  what  appears  to  be  the  more 
typical  form  of  the  species.  In  one  the  apical  spines  are  much  less 
prominent  than  in  the  form  already  described,  while  the  tubercles 
on  either  side  are  much  more  distinctly  spinose,  and  many  of  the 
infero-marginal  plates  have  several  spinous  tubercles  in  a  tuft.  In 
the  other  specimen  the  apical  spines  remain  large,  while  the 
tubercles  on  either  side  become  quite  prominent^  and  the  whole 
appearance  of  the  form  is  thereby  auite  altered. 

By  many  zoologists  these  three  forms  would  be  regarded  as  three 
distinct  species ;  but  I  do  not  think  that  anybody  who  knows  how 
Echinoderms  vary  will  regard  them  as  anything  else  than  varieties 
of  one  and  the  same  species.     However^  there  are,  in  this  instance, 


386  PROP.  F.  J.  BELL  ON  ECHINODBRMS  [Juoe  19» 

a  uu  Jiber  of  intermediate  stages  wanting,  which  Mr.  Tharston  will, 
I  hope,  be  some  daj  able  to  611  up. 

This  species  is  quite  distinct  from  any  of  the  triplacanthid 
Oreasters  known  to  me. 

Pectinura  intermedia. 

This  species  stands  with  P.  gorgonia,  P.  marmorata,  and  P.  siel- 
lata '  of  Mr.  Lyman's  arrangement ;  for  it  has  the  disk  corered 
under  its  granulation  with  coarse  scales,  and  there  are  pores  between 
the  first  and  second  arm-plates ;  but  the  disk  is  flat,  with  the  arm 
compressed  from  side  to  side  and  keeled  superiorly,  while  there  are 
eight  arm-spines. 

Radial  shields  naked,  of  moderate  size,  rather  irregularly  elliptical 
in  form  ;  the  rest  of  the  disk  coTered  superiorly  by  a  coarse  granu- 
lation, beneath  which  are  plates  of  fair  size.  The  arms  widest  at 
their  insertion,  distinctly  cariuated  ;  accessory  mouth-shields  of  fair 
size ;  pores  between  first  and  second  arm-plates  only ;  near  the  base 
of  the  arms  eight  spines ;  upper  arm-plates  not  broken.  Eighteen 
mouth-papillse,  the  outermost  on  either  side  small;  its  neighbour 
the  largest  of  the  series;  four  teeth.  Mouth-shielda  irregnlarW 
hexagonal,  the  adoral  edge  the  shortest;  accessory  mouth-«hielas 
irregularly  semicircular  in  form;  side  mouth-shields  tend  to  the 
form  of  an  equilateral  triangle ;  granulated  space  between  mouth- 
papillas  and  mouth-shield  well-marked. 

Lower  arm-plates  at  first  wider  than  long;  further  out  they 
become  unequally  hexagonal,  owing  to  the  encroachment  of  the  side- 
plates  on  the  adoral  edge ;  the  upper  arm-plates,  near  the  edge  of 
the  disk,  are  quite  three  times  as  wide  as  they  are  long ;  further  out 
their  adoral  edge  becomes  encroached  on  by  the  side-plates  ;  the  cari- 
nation  is  best  marked  on  the  proximal  half  of  the  arm  ;  while  there 
are  eight  arm-spines  near  the  base,  there  are  only  six  some  way  out ; 
the  spines  are  always  delicate  and  short ;  the  two  lowest  are  a  Httle 
longer  than  the  rest,  but  they  are  neyer  so  long  as  the  side  arm- 
plate.     Two  tentacle-scales. 

The  disk  is,  above,  of  a  brownish  hue,  with  yellowish  patches  and 
black  dots  ;  the  radial  shields  are  lighter,  as  is  also  the  oral  surface. 
The  arms  are  banded  lighter  and  darker,  in  sets  of  four  or  five ; 
in  the  case  of  the  darker  bands  the  most  proximal  and  the  most 
distal  plates  are  a  good  deal  darker  than  the  mtermediate  three. 

Diameter  of  disc  18,  16  millim. ;  length  of  arm  about  75  from 
the  edge  of  the  disk ;  width  of  arm  at  disk  4,  3*5  ;  height  of  same 
3-5,  3-5. 

RhINOBRISSUS  PYRAMIDALIS. 

1  should  haye  less  diffidence  in  assigning  two  specimens  to  this 
species  had  I  been  fortunate  enough  to  hare  been  enabletl  to  com- 
pare with  them  the  examples  in  the  Liverpool  Museum,  on  which 

^  This  is  the  Ophiopinax  stellatua  of  the  *  Alert'  Report  (p.  136). 
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Prof.  Alex.  Agassis  based  his  description.  I  gire  tbe  more  impor- 
tant measurements  of  the  larger  of  the  two  specimens,  from  which 
it  will  be  seen  that  the  proportions  are  yery  similar  to  those  of  the 
type; — 

millim. 

Longest  diameter    38*5 

Greatest  breadth 33 

Height 21 

Distance  of  apical  system  from  anterior  edge    ....  21 

Length  of  anterior  petals    15 

Length  of  posterior  petals 16 

Width  of  interporiferous  space   4 

Width  of  actinostome 9*5 

HaPLODACTYLA  AI7STRALI8. 

I  think  that  Prof.  Ludwig  (SB.  Ak.  Berl.  1887,  p.  1218)  is  right 
in  regarding  H,  andamanensis.  Bell,  as  a  synonym  of  Semper's 
species  ;  but  I  may  point  out  that  the  figure  of  the  spicules  giyen 
by  Selenka  differs  somewhat  from  the  representation  drawn  by  rrof. 
Ludwig  ;  the  resemblance  between  the  latter  and  my  figures  of  the 
spicules  of  H.  andamanensis  is  very  close. 

HOLOTHXJRIA  YAGABUNDA. 

With  regard  to  this  species  I  have  to  obserye  that,  noting  in  one 
the  great  muscularity  of  the  walls  of  the  cloaca,  I  concluded  it  must 
have  extensible  Cuyieriau  organs ;  I  therefore  opened  another  speci- 
men, and  found  the  cavity  of  the  cloaca  occupied  by  a  mass  of  tubes, 
just  as  I  figured  it  in  the  case  of  H.  nigra  (P.  Z.  S.  1884,  p.  374) ; 
the  third  specimen  had  the  tubes  projecting  from  the  vent,  but  still 
in  organic  connexion  with  the  mass  inside. 

In  concluding  this  paper  it  may  be  convenient  to  give,  in  a  sumi^ 
mary  form,  an  account  of  the  present  state  of  our  knowledge  of 
the  Echinoderm-fauna  of  the  Sea  of  Bengal,  taking  as  southern 
boundaries  Ceylon  on  the  west,  and  the  Nicobars  on  the  east*.  This 
is  a  region  which  has  not  been  touched  by  any  recent  explorations, 
such  as  the  *  Challenger,'  «  Alert,'  or  •  Gazelle.' 


L  Crinoidea. 


1.  Antedon  carinata,  Leach, 

2.  adeoiuB,  Lamk, 

3.  reynaudi,  Mull, 

4.   p&lmata,  Miill. 


6.  Actinometra  cumingii,  M^, 

6.  fimbriata,  Mull. 

7.  parvicirra,  Miill, 


^  In  addition  to  tbe  papers  already  cited,  the  list  given  by  Dr.  Liitken  (Vid. 
Med.  1871,  p.  272)  has  been  used  in  the  preparation  of  this  summary.  Infor- 
mation as  to  the  Ophiurids  collected  by  tbe  *  Novara '  at  the  Kicobars  is  to  be 
found  in  Herr^  Marktanner-Tumeretscher's  paper  in  the  *  Annalen  des  k.  k. 
Natorh.  Mus.'  ii.  p.  291  et  aeq. 
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II.    ASTEROIDBA. 


8.  Aoanthaster  echinites,  E,  ^  8. 

9.  Echinaster  purpureas,  Grat/. 

10.  Fromia  indica,  Perrier, 

11.  miUeporella,  Lamk. 

12.  -—  tumida,  Bell. 

13.  Linckia  licTigata,  Gm, 

14.  pacifica,  Grai/. 

15.  Sojrtaater  legyptiacus,  Grai/. 

16.  galatheae,  Ltk. 

17.  Tariolatus,  Retz. 

18.  Oreaster  lincki,  de  BL 

19.  superbu8»  Mobius, 

20.  reinhardti,  Ltk, 


21.  Oreaster  thurstoni,  BelL 

22.  westermanni  Ltk, 

23.  Oulcita  grex,  Af.  TV. 

24.  noTae-euineffi,  M,  Tr. 

26.  schmideliana,  Betz,^ 

26.  Aflterina  burtoni,  Grt^, 

27.  cepheus,  VaL 

28.  Luidia  bardwickii,  Gray, 

29.  maculata,  M.  Tr, 

30.  Astropecten  hemprichii,  M,  TV. 

31.  poljacantliufl,  M,  Tr. 

32.  euryaoanthus,  Ltk» 

33.  Archaster  typicos. 


III.  Ophiuroidea. 


34.  Peotinura  gorsonia,  JH,  Tr, 
36. intermedia,  Bell. 

36.  Ophiolepis  annulosa,  M,  TV. 

37.  cincta,  M,  Tr. 

38.  —  nodosa,  Dune. 

39.  Ophioplocus  imbricatus,  M,  Tr, 

40.  Opbiactis  saTignii,  Audouin, 

41.  Ophiopbragmus  affinis,  Dune, 

42.  difficilis,  Dttm?. 

43.  Ophioonida  sexradia,  Dune. 

44.  Ophiocoma  scolopendrina,  Lamk. 

45.  aMbiops,  Lamk. 

46.  brevipes,  Lamk. 

47.  OpbiomasUx  annuloea,  M.  Tr, 

48.  Ophiarachna  incrassata,  M.  Tr. 

49.  Opbiotbrix  longipeda,  Lamk. 

50.  nereidina,  Lamk, 


61 .  Opbiotbrix  martensi,  L^Tnan. 

52.  punctolimbata,  Martens, 

52a.  galatese,  i/^ir. 

52*.  hirsuta,  M.  Tr, 

62c.  conaata,  M.  Tr, 

53. anderaoni.  Dune. 

54.  merguiensia,  Dune, 

55. variegata,  Dune, 

56.  Tariabilis,  Z>imc. 

67.  Opbiocampsis  pellicula.  Dune, 

58.  OpbJocneujia  m&rmorata,  Lamk. 

59.  Opbiomaza  cacaotica,  Lym. 

60.  Opbiotbela  boldswortbi,  /Smi^A. 
60a.  Opbiolopbus  noyam,  Markt, 

61.  Uemieurjalid. 

61a.  Tricbaster  elegans,  Ludw. 

62.  Astropbyton  daTatum,  Lym. 


IV.   ECHINOIDEA. 


63.  Fbyllacantbus  annulifera,  Lamk, 

64.  imperialis,  Lamk, 

66.  Tertioillata,  Lamk, 

66.  Diadema  setosum.  Gray. 

67.  Ecbinotbrix  calamaria,  PaU, 

68.  Astropyga  radiata,  Z«tX:«. 

69.  freudenbergi,  Sarass. 

70.  Astbenosoma  urens,  Sarass* 

71.  Ecbinus  anguloeus,  Leske. 

72.  Toxopneustes  pileolus,  Lamk, 

73.  TripneuBtes  gratilla,  Z.'* 

74.  Temnopleurus    toreumaticus, 

Leske, 
75. reynaudi.  Ay. 

76.  Temnopleurid. 

77.  Salmacis  bicolor,  Aff. 

78.  dussumieri,  Ay, 

79.  rarispina^  Ay. 


80.  Salmacis  sulcata,  Ay. 

81.  Stomopneustes  Tariolaris,  Zaml:. 

82.  Ecbinometra  lucunter,  Leske, 
83. oblonga,  de  Bl. 

84.  ColobocentrotuB  atratus,  L. 

85.  Clypeaster  bumilis,  Leske, 

86.  Laganum  decagonale.  Less. 

87.  depressum,  .^5^. 

88.  Araobnoides  placenta,  jL. 

89.  Ecbinodiscus  biforis,  Gm. 

90.  Ecbinoneus  cyclostomus,  Leske, 

91.  Ecbinolampas  OTiformis,  Gm. 

92.  Lovenia  elongata,  ^iMi. 

93.  Maretia  alta,  A.  Ay. 

94.  Bbinobn'saus  pyramidalis^  A.  Ay. 

95.  Brissus  unicolor,  Leske. 

96.  Metalia  stemalis,  Lamk, 

97.  Moira  stygia,  A.  Ay. 


*  "  Bandasia  granulata  **  may  be  the  young  of  one  of  tbeee  species  of  Culcita 
or  of  an  unknown  species ;  it  has  been  taken  at  the  Andamans. 

'  See  Prof.  LoT^n's  valuable  memoir,  just  published,  on  the  Linnean  species 
o{  Echinus  (Bib.  Svenik.  Vet.-Akad.  Handl.  Bd.  13.  Afd.  it.  no.  5,  p.  77). 
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y.   HOLOTHURIOIDEA^ 


d8.  Sjnapta  beselii,  Jdger,- 
99. gmes,  Semp, 

100.  recta,  Semp. 

101.  Ohirodota  rufescens,  Brdt 

102.  Haplodactyla  australis,  Semp, 

103.  Oucomaria  assimilis,  BeU, 
104. forbesi,  BeU. 

105.  CoIochiruB  armatuB,  Marenz, 

106.  Ocnus  jaTanicus,  Sluiter. 

107.  typicu3,  Th^el. 

108.  Thjone  sacellus,  Sel, 

109.  Fseudocucumis  acicula,  Semp. 

110.  Actinopyga  echinites,  Jager, 

111.  lecanoTA,  Jdger, 

112.  mauritiana,  Q.  4"  G. 

lia  miliaria,  Q.  #  G. 

114.  Holothuria  albida,  BeU\ 


115.  Holothuria  argus,  t/cr^dr. 

116.  atra,  Jdger, 

117.  cadelli,  Bell\ 

1 18. casarea,  Ludwig, 

1 19.  fuBCo-cinerea,  Jdger^ 

120.  imitans,  Ludwig, 

121.  impatiens,  Forsk, 

122. maculata,  Brrf^. 

123.  marmorata,  Jdger, 

124.  monacaria,  Less, 

125.  ondaatjei,  Bell, 

126.  papillata,  Bell. 

127.  pardalis,  -S«/.* 

128.  spinifera,  Theel, 

129.  Tagabunda,  Scl, 

130.  Stiohopus  chloronotus,  Brdt, 

131.  — = —  Tariegatus,  Semper. 


If  we  bear  in  mind  that  onr  knowledge  of  the  Echinodermata  of 
the  Indian  Ocean  is  still  in  a  comparatively  unsatisfactory  condition, 
or,  in  other  words,  remember  that  some  of  the  species,  such  as 
Fromia  tumidOy  Pectinura  intermedia,  Holothuria  ondaaijei,  which 
are  as  yet  known  only  from  the  Bengal  Sea,  may  be  found  else- 
where when  a  search  is  made  for  them,  we  can  at  present  only  con- 
clude that  we  hare  here  to  do  with  representatives  of  the  inter* 
tropical  fauna  which  extends  across  the  Indo-Pacific  area,  and  whose 
limits  appear  to  be  marked  by  thermal  lines'. 

^  Prof.  Ludwig  has  lately  published  a  list  of  the  speoies  of  Holothurians 
collected  at  Ceylon  by  Dr.  P.  and  Dr.  F.  Sarasin  (SB.  Akad.  Berlin,  1887. 
pp.  1217-29). 

^  Prof.  Ludwig  considers  this  to  be  a  synonym  of  ff,  edulis,  Lesson. 

*  maH.  scabra^  Jag^er,  teste  Ludwig. 

*  ^H.  insignis,  Ludw.,  H,  lineata,  Ludw.,  H,  peregrina^  Ludw.,  teste  Lud- 
wiff  (/.c). 

^  See  '  Alert  Report/  p.  174. 

Since  this  paper  was  read  Dr.  Herbert  Oarpenter  and  Mr.  Sladen  have  read 
to  the  Linnean  Society  an  account  of  the  Oriuoids,  Asterids,  and  Eohinoids 
collected  at  Mergui  by  Dr.  Anderson. 

Dr.  Carpenter  informs  me  that  the  Crinoids  were : — 

Antedon  elegans,  andersoni  (sp.  n.),  milberti,  conjungens  (*  Challenger  *), 
spicata, 

Actinometra  notata  (sp.  n.). 
Mr.  Sladen  tells  me  that  the  Asterids  were : — 

Arckaster  typicus, 

Astropecten  andersoni  (sp.  n.\  hemprichii,  notograptus,  sp.  n. 

Luidiaforficifer  (Sladen,  *  Cnallenger '),  maculata, 

Goniodiscus  artictdcUus, 

Nepanthia  suffarcincUa,  sp.  n. 

Asterina  cepheus. 
And  the  Echinoids : — 

Temnopleurus  toreumatums, 

Salmacis  sulcata,  dussumieri,  bicolor, 

Laganum  depressum. 

Arachnoides  placenta, 
I  am  greatly  indebted  to  mj  friends  for  these  lists,  which  bring  up  the  total 
of  Eohinoderms  now  known  from  the  Sea  of  Bengal  to  147  species. 
Proc.  Zool.  Soc— 1888,  No.  XXVII.  27 
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6.  Descriptions  of  new  Genera  and  Species  of  Lepidoptera 
Heterocera,  collected  by  Rev.  J.  H.  Hocking,  chiefly  in 
the  Kangra  District^  N.W.  Himalaya.  By  F.  Moore, 
F.Z.S. 

[Beoeired  Jane  12, 188a] 
Fam.  Sphingidjs. 

POLYFTYCBUS  TRILINEATX7S,  D.  Sp. 

Allied  to  P.  dentatua  and  P.  timesuu.  Upperside  of  a  paler 
browDish-ochreous  colour  than  P.  dentatus ;  fore  wing  crossed  by  a 
slightly  waved  oblique  antemedial  brown  hne,  a  less  distinct  medial 
inwardly-oblique  line  which  touches  the  end  of  the  cell  in  crossing, 
and  a  waved  postmedial  line ;  the  medial  and  apical  area  clouded  with 
darker  brown  :  hind  wing  with  an  indistinct  greyish  transverse  discal 
narrow  fascia. 

Expanse  3^  inches. 

Hab,  Dharmsala.    In  coll.  British  Museum. 

Ambulyx  placida,  n.  sp. 

Upperside — fore  wing  pale  purplish  lilacine  creyish-brown ;  crossed 
by  an  indistinct  single  antemedial  zigzag  slender  brown  line,  an 
oblique  outwardly-curved  postmedial  line  followed  by  three  less 
distinct  wavy  discal  lines,  and  a  prominent  outer  marginal  inwardly- 
curved  olivaceous*bordered  line,  the  latter  also  bent  inward  below 
the  apex  and  then  curving  upward  to  the  costa ;  the  area  between 
the  postmedial  line  and  outer  margin  being  darker  than  the  basal 
area ;  a  small  blackish-brown  pale-bordered  round  spot  at  basal  end 
of  the  cell ;  a  large  spot  below  the  submedian  near  the  base,  and  a 
less  perfectly  formed  rounded  spot  on  the  costal  edge  above  the 
latter,  a  less  distinct  smaller  spot  also  at  the  lower  end  of  the  disco- 
cellular  veinlet :  hind  wing  dull  yellowish-ochreous,  with  an  obhque 
transverse  medial  and  a  marginal  lilacine-blackish  band  with  two 
interdiscal  oblique  series  of  similar  coloured  spots.  Body  pale 
purplish  lilacine  greyish-brown;  a  broad  blackish-brown  frontal 
band,  and  a  similar  broad  hindwardly-confluent  band  down  each  side 
of  the  thorax ;  abdomen  with  pale  ochreous  segmental  bands  and 
anal  tuft. 

Expanse  4|  inches. 

Had,  N.W.  Himalaya.     In  coll.  British  Museum. 

Nearest  allied  to  A,  sericeipennis,  Butler,  P.  Z.S.  1875,  p.  251. 
A  male  specimen  collected  at  Solun,  N.  Punjab,  by  Capt.  R.  B.  Reed, 
is  also  in  Mr.  Moore's  collection. 

Dahira,  d.  g. 
Fore  wing  elongated,  narrow ;  costa  arched  towards  the  end,  apex 
produced ;  exterior  margin  very  oblique,  slightly  concave  below  the 
apex,  even ;  first  subcosul  branch  emitted  at  one  fourth,  second  at 
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two  thirds  between  the  base  of  second  and  end  of  the  cell,  third  at 
a  short  distance  beyond  the  cell,  fourth  and  fiflh  at  one  third  beyond 
the  cell ;  discocellulars  inwardly-oblique,  slightly  concave,  upper 
longest,  radial  from  near  the  lower  end ;  middle  median  at  one-sixth 
and  lower  at  one  half  before  end  of  the  cell;  submedian  much 
recurred  from  the  base.  Hind  wing  short ;  cell  extending  to  less 
than  half  length  of  the  wing ;  two  snbcostals  from  end  of  tbe  cell, 
the  upper  curving  slightly  upward  from  the  end;  discocellulars 
outwardly-oblique,  recurred,  radial  from  the  middle ;  the  middle 
median  yein  at  one  eighth  and  lower  at  one  third  before  end  of  the 
cell ;  submedian  and  internal  slightly  recurved.  Body  long. 
Allied  to  Pergesa, 

DaHIRA  RT7BI6IN08A,  D.  sp. 

Male.  Fore  wing  dark  reddish  olivaceous-brown ;  crossed  by  three 
indistinct  outwardly-oblique  darker  waved  lines,  three  or  four  discal 
inwardly-oblique  lines,  and  a  curved  line  from  the  apex,  the  latter 
white-speckled  ;  a  blackish  discocellular  spot ;  cilia  black,  minutely 
spotted  with  white :  hind  wing  red,  the  abdominal  area  and  extreme 
outer  margin  brownish ;  cilia  white.  Body  dark  reddish-brown 
aboye,  yellow  beneath,  with  dull  greyish-white  dorsal  segmental 
bands.  Wings  beneath  dull  paler  red;  both  wings  crossed  by 
indistinct  discal  darker  waved  lines  ;  legs  greyish-white  above* 

Expanse  2|  inches. 

Hab.  Mundi,  N.W.  Himalaya.     In  coll.  Britbh  Museum. 

"  Taken  at  Mundi  (a  native  state),  in  March ;  at  sugar.^ 
(Hocking). 

Ampelophaga  fasciosa,  n.  sp. 

Male  and  Female.  Fore  wing  pinkish  olivaceous-brown ;  crossed 
by  two  outwardly-curved  oblique  indistinctly  darker  brown  narrow 
Bubbasal  fascisB,  a  broader  medial  fascia,  and  two  slender  discal  lunular 
fasciae,  beyond  which  a  streak  ascends  to  the  apex,  the  outer  border 
of  the  wing  being  much  paler  ;  an  indistinct  spot  at  end  of  the  cell : 
hind  wing  dusky  purplish  ochreous-brown,  with  an  indistinctly  paler 
pinkish  discal  fascia,  and  cilia.  Body  darker  ochreous  olive-brown, 
pinkish  beneath,  with  an  ochraceou&-white  dorsal  line,  and  a  lateral 
fine  on  thorax. 

Expanse  3|  inches. 

Hab.  Dharmsala.     In  coll.  British  Museum. 

Taken  at  sugar  only,  by  Mr.  Hocking.  Specimens  taken  at 
Umballa  by  Capt.  B.  B.  Reed  are  also  in  Mr.  Moore's  collection. 

Hemaris  simillima,  n.  sp. 

Nearest  allied  to  B.  fuciformis.  Fore  wing  with  a  vinous-black 
costal,  outer,  and  posterior  marginal  band,  the  outer  band  somewhat 
narrower  than  in  H.  fuciformie^  the  posterior  band  sparsely  covered 
with  olive-green  scales :  hind  wing  with  cupreous-red  marginal  band, 
the  abdominal  border  prominently  white-speckled.  Head,  thorax, 
and  base  of  abdomen  pale  dull  ochraceous  olive-brown,  the  two  red 

27* 
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bands  of  a  dull  chestnut  tint,  basal  segments  yellowish-ochreoos, 
anal  lateral  tuft  black. 

Expanse  1-^  inch. 

Hab,  Kangra  Valley.     In  coll.  British  Museum. 

Fam.  ^GERIIDJB. 
MELirriA  KULLUANA,  n.  sp. 

Nearest  M.  nepcha  (Moore,  Lep.  Coll.  Atkinson,  p.  10).  Wings 
comparatively  shorter;  apical  area  of  fore  wing  traversed  by  four 
veins ;  a  short  black  vein  projecting  within  the  cell  from  middle  of 
the  discocellular  streak.  Thorax,  head,  palpi,  pectus,  and  femora 
beneath  olivaceous-yellow ;  abdomen  above  purple-black,  with  narrow 
pale  bluish  segmental  bands ;  abdomen  beneath  bluidh-white ;  palpi 
slightly  black-fringed ;  mid  legs  black,  fringed  with  golden-yellow 
hairs  ;  hind  legs  densely  clothed  with  long  black  hairs,  hind  femora 
and  tibisB  above  with  interspersed  dull  chestnut-red  and  yellow  hairs. 

Expanse  1-j^inch. 

Hab.  Kullu.     In  coll.  British  Museum. 

From  M.  indica,  Butler,  this  may  be  distinguished  by  its  much 
broader  transparent  apical  area. 

Fam.  Callidulidjb. 

Pterodecta  anchora,  n.  sp. 

Upperside  olive-brown.  Fore  wing  with  a  large  orange-red  anchor- 
shaped  transverse  discal  mark.  Underside  brownish-ochreous :  fore 
wing  with  the  orange-yellow  band  black-bordered ;  a  white  spot  at 
end  of  the  cell  and  two  smaller  spots  in  the  middle ;  hind  wing 
tessellated  more  or  less  with  yellow  and  black  strigee,  which  form 
transverse  fascise ;  a  yellow  spot  at  end  of  the  cell. 

Expanse  1^  inch. 

Hab,  Dharmsala. 

Fam.  LiTHOSiiDiB. 

Setina  calamaria,  n.  sp. 

Fore  wing  ochreous-yellow,  with  a  prominent  black  triangular 
discocellular  spot,  a  smaller  spot  at  base  of  the  cell,  and  another  spot 
on  base  of  the  costal  margin :  hind  wing  paler  yellow,  a  black  spot 
on  each  tegula,  and  two  on  the  middle  of  thorax ;  tip  of  fore  tibia, 
and  of  all  tarsi  fuliginous -black. 

Expanse  1^  inch. 

Hab,  Palampore.     In  coll.  British  Museum. 

^MENE  SAGITTIFERA,  U.  Sp. 

Male  and  Female.  Creamy-white :  fore  wing  with  five  large  spots 
on  the  costal  border,  a  sagittate  spot  within  the  cell  near  base,  a  tri- 
angular spot  at  end  of  the  cell,  two  smaller  linear  spots  on  the  sub- 
costal vein,  two  on  each  of  its  branches,  two  on  the  median,  and 
four  on  the  submedian,  these  spots  forming  four  transverse  series ; 
the  fifth  costal  spot  having  a  few  blackish  speckles  only  below  it ; 
on  the  costal  margin  is  also  a  row  of  regularly-disposed  small  black 
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spots:  hind  wing  cinereoos-white.  Thorax  black-spotted;  palpi 
brown ;  legs  with  blackbh  bands. 

Expanse,  d  i^t  S  A  inch. 

Hab.  Dharmsala  (Mocking);  N.W.  India  (Leitner).  In  colU 
British  Museum  and  F.  Moore. 

Taken  at  sugar. 

^MENE  INCONSTANS,  n.  Sp. 

Male,  Fore  wing  Tery  pale  brownish-ochreous,  crossed  hj  an 
antemedial  and  a  postmedifu  very  indistinct  dusky  sinuous  line,  both 
lines  with  two  medially-disposed  black  spots,  the  upper  spot  at  end 
of  the  cell  on  the  latter  being  the  largest ;  on  the  costal  margin  are 
three  or  four  indistinct  spots,  and  on  the  outer  margin  is  a  row  of 
regularly-disposed  small  linear  spots ;  a  dusky  zigzag  fascia  crosses 
the  disk :  hind  wing  ochreous-white.  Thorax  pale  brownish-ochreous ; 
palpi  and  abdomen  pale  ochreous ;  legs  brownish-ochreous. 

Expanse  -fj  inch. 

Sab,  Dharmsala.    In  coll.  Britbh  Museum. 

BCESELIA  SCRIFTA,  U.  Sp. 

Male,  Allied  to  B,  con/usalis :  fore  wing  pinkish-grey,  basal  area 
slightly  brown-speckled  ;  crossed  by  two  contiguous  inwardly-oblique 
antemedial  black  lines,  and  two  recurved  postmedial  lines,  followed 
by  a  submarginal  series  of  black  spots,  of  which  the  upper  and  lower 
spot  is  large,  the  others  small  and  dentate ;  the  area  between  the 
medial  lines  traversed  by  a  zigzag  black  line :  hind  wing  and  abdomen 
pale  pinkish-cinereous.  Thorax,  palpi,  and  legs  above,  and  antennae 
greyish-brown. 

Expanse,  c?  iV  ^°^^* 

Mab,  Dharmsala.     In  coll.  British  Museum. 

RCESELIA  FRATERNA,  U.  Sp. 

Female,  Near  to  R,  cuculatella :  fore  wing  comparatively  narrower ; 
the  antemedial  blackish-speckled  transverse  line  more  angular  and 
broader  at  the  costal  end,  the  postmedial  line  also  more  irregularly 
sinuous  :  hind  wing  cinereous- white,  underside  much  paler.  Thorax 
grey ;  palpi  and  legs  brownish  above  ;  tarsi  with  pale  bands. 

Expanse  -A  inch. 

Hab.  Kulfu.     In  coll.  British  Museum. 

RcESELIA  ANOULATA,  D.  Sp. 

Near  R.  crutulalUi  fore  wing  greyish-white,  sparsely  brown- 
speckled  ;  crossed  by  a  prominent  blackish  antemedial  curved 
outwardly-angulated  band,  a  postmedial  pale-bordered  sinuous  line, 
and  a  similar  submarginal  line,  the  postmedial  line  preceded  by  a 
broad  costal  patch :  hind  wing  and  abdomen  cinereous-grey.  Thorax 
white,  crossed  by  a  blackbh  band  ;  palpi  and  legs  brownish ;  tarsi 
with  pale  bands. 

Expanse,  S  -f^»  ?  A  inch. 

Hab,  Dharmsala  {Hocking)  ;  N.W.  India  (Leitner),  In  coll. 
British  Museum  and  F.  Moore. 
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Fam.  ARcmDA. 

Spilarctia  dalbergije,  d.  sp. 

Allied  to  8.  gtifftnata  (Moore,  P.  Z.  S.  1865,  p.  809).  Fore  wing  of 
&  pale  ochreoos  creamy  tint ;  with  a  very  obliquely-disposed  discal 
series  of  small  slender  black  spots,  a  spot  towards  base  of  submedian, 
and  a  submarginal  medial  series  of  smaller  spot» ;  a  small  dentate 
spot  more  or  less  distinct  at  the  upper  end  of  cell :  hind  wing  paler ; 
with  a  large  black  spot  at  upper  end  of  the  cell ;  two  duplex  sab- 
anal  spots,  one  also  between  the  radial  and  subcostal  vein,  and  in 
the  female  another  before  the  apex.  Thorax  with  a  black  streak 
down  the  middle  ;  abdomen  orange-yellow,  with  a  dorsal  and 
lateral  row  of  black  spots. 

Expanse,  ^  1§,  $  2  inches. 

Hab,  Dharmsala.    In  coll.  British  Museum. 

Larra  pale  purnle-brown,  mottled  and  minutely  spotted  with 
yellow.  Second,  third,  and  fourth  segments  with  a  small  yellow 
lateial  spot ;  other  segments  with  an  oblique  yellow  lateral  streak ; 
each  segment  with  tufts  of  long  purple-brown  radiating  hairs ; 
head  black,  shining ;  legs  black. 

**  Feeds  on  Sissoo  (Dalhergia  sissoo).  May,  4000  feet."  (Hock- 
ing.) 

Spilarctia  SAGrrriFERA,  n.  sp. 

Male  and  Female,  Paler  and  of  a  uniformly  yellower  tint  than 
S,  cangnata.  Fore  wing  with  similar  markings,  the  transverse  discal 
series  of  spots  more  oblique,  touching  the  lower  angle  of  the  cell  and 
terminating  in  larger  spots  on  middle  of  posterior  margin ;  one  or 
two  spots  also  within  the  cell  near  the  base  ;  hind  wing  paler  yellow 
throughout,  spots  larger  than  in  8,  casignata.  Abdomen  crimson, 
with  more  or  less  prominent  black  dorsal  and  lateral  spots ;  a  small 
black  sagittate  streak  on  middle  of  thorax.  Underside  paler,  not 
washed  with  crimson,  markings  more  distinct. 

Expanse,  S  If,  $  2|  inches. 

Hah.  Dharmsala.    In  coll.  British  Museum. 

ICAMBOSIDA  DOR8ALI8,  U.  Sp. 

White ;  fore  wing  with  an  indistinct  blackish-grey  discal  oblique 
transyerse  narrow  macular  band,  which  in  the  male  stops  below  the 
radial  vein,  and  in  the  female  extends  to  the  apex  by  a  series  of  short 
linear  streaks,  the  female  also  having  some  less  distinct  submarginal 
streaks  situated  between  the  radiid  and  middle  median  veins;  a 
similar  coloured  spot  at  upper  end  of  the  cell,  and  a  less  defined 
spot  sometimes  on  middle  of  subcostal:  hind  wing  with  an 
indistinct  spot  at  upper  end  of  the  cell,  and  a  less  distinct  sub- 
anal  spot  situated  between  the  lower  median  and  submedian,  the 
female  sometimes  showing  a  spot  also  below  the  apex  and  another 
above  it  on  the  costs.  Sides  of  thorax  in  front  and  pectus  crimson ; 
palpi  black  above,  crimson  beneath  ;  legs  white  ;  fore  femur  crimson 
above ;  femora  tipt  with  bbick  ;  fore  and  middle  tibiffi  and  tarsi  and 
hind  tarsi  black  above ;  abdomen  in  male  crimson  above,  with  bUck 
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lateral  spots,  and  in  female  with  dorsal  spots;  anal  segments  in 
female  white. 

Expanse,  c^  1^,  $  1-j^  to  l^  inch. 

Sab,  Dharmsabi.     In  coll.  British  Museum. 

This  has  much  the  appearance  of  Spilosoma  rubidorsa  (Moore, 
F.  Z.  8.  1865,  p.  808),  hut  differs  in  the  narrower  and  more  elongated 
form  of  fore  wing. 

Larva  pale  yellowish  cream-colour,  with  a  broad  dorsal  purple- 
brown  band;  each  segment  laterally  with  finely-speckled  purple- 
brown  oblique  streaks,  the  segments  also  with  sparse  dorsal  tufts 
of  fine  brown  and  grey  hairs  and  lateral  tufts  of  grey  hairs,  the 
dorsal  tufls  springing  from  glossy  purple-black  tubercles ;  dorsal 
band  with  a  central  row  of  linear  yellowish  spots  and  slender  trans- 
Terse  segmental  streaks ;  head  red  ;  legs  yellow. 

"  Feeds  on  cherry ;  July  14 ;  gregarious  whilst  young  ;  many 
hundreds  together  in  a  web ;  afterwards  spreading  over  the  tree 
and  devouring  all  before  them.     Fupa,  July  28 ;  imago,  August  16.'' 

Challa  quadrimaculata,  n.  sp. 

Allied  to  O.  bimaculata.  Ochreous-yellow  ;  fore  wing  compara- 
tively broader  and  more  regularly  triangular  in  form ;  with  a  promment 
black  spot  at  upper  end  of  the  cell,  and  a  less  distinct  similarly 
dispused  spot  on  the  hind  wing.  Falpi  black-tipped ;  legs  blackish 
above. 

Expanse  1|  inch. 

Hab.  Palampore.     In  coll.  British  Museum. 

Fam.  PsTCHiDiB. 

Akesina,  n.  g. 

Wings  somewhat  elongated,  oyal ;  semitransparent ;  sparsely 
clothed  with  very  short  slender  hairy  scales.  Fore  wing  very  conyex 
at  the  apex;  costal  yein  extending  to  near  the  apex;  cell  long, 
extending  beyond  two  thirds  the  wing ;  first  subcostal  emitted  at 
one  eighth  before  end  of  the  cell,  bent  upward  and  anastomosing  with 
the  costal  for  a  short  distance  and  terminating  before  the  apex ; 
second  and  third  branches  on  a  footstalk  beyond  end  of  the  cell ; 
discocellular  twice-angled,  the  angles  at  equal  distances,  upper  angle 
directed  slightly  outward,  lower  angle  directed  very  obliquely  inward, 
radial  from  upper  angle ;  a  discoidal  veiolet  emitted  within  the  cell 
from  lower  angle  and  extending  to  base  of  cell ;  two  upper  median 
veins  from  angles  at  end  of  the  cell,  middle  median  from  one  third 
and  lower  median  from  one  half  before  end  of  the  cell ;  submedian 
nearly  straight  and  apparently  looped  at  the  base.  Hind  wing  very 
convex  externally ;  subcostal  vein  running  very  close  along  the 
margin,  arched  at  the  base  and  thence  straight  to  apex,  the  branch 
emitted  closely  before  end  of  the  cell ;  discocellular,  radial,  and 
di&coidal  veinlet  as  in  fore  wing ;  two  upper  median  veins  at  wider 
angles  from  end  of  the  cell,  middle  median  at  one  third  and  lower 
at  one  half  before  end  of  the  cell ;  submedian  and  internal  vein 
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slightly  recurved.  Body  short,  slightly  pilose ;  legs  almost  naked ; 
antennae  short,  broadly  bipectinated^  the  pectinations  plumose ;  palpi 
very  minute. 

Akesina  basalis,  n.  sp. 

Wings  semitransparent,  pale  fuliginous  ;  the  lower  basal  area  of 
fore  wing  and  entire  basal  area  of  hind  wing  pale  ferruginoos-red : 
body  and  legs  ferruginous-red  ;  antennse  brown. 

Expanse  l-j^^^  inch. 

Hah,  Dharmsala.     In  coll.  British  Museum. 

Barandra,  n.  g. 
Wings  short,  broad,  nearly  naked.  Fore  wing  somewhat  obovate ; 
costa  slightly  arched  near  the  end,  apex  very  convex ;  exterior  mar- 
gin oblique  and  slightly  rounded,  posterior  angle  convex  ;  costal  vein 
nearly  straight ;  subcostal  angled  close  to  end  of  the  cell,  four- 
branched,  first  branch  arising  at  half  length  and  second  at  angle 
before  end  of  the  cell,  third  bifid  at  one  third  beyond  the  cell ;  cell 
very  broad  ;  discocellulars  angled  inward,  upper  bent  slightly  out- 
ward, the  radial  branch  starting  from  its  angle ;  a  single  discoidal 
veinlet  emitted  within  the  cell  from  middle  of  discocellulars  ;  median 
vein  four-branched,  curved  hindward  to  lower  branch  and  angled  at 
each  branch,  the  branches  short,  wide  apart,  and  nearly  equidistant ; 
submedian  slightly  angled  near  its  end,  emitting  a  short  lower  spur 
from  the  angle.  Hind  wing  oval ;  exterior  margin  very  convex ; 
costal  vein  extending  to  apex ;  subcostal  vein  extending  from  base 
to  below  the  apex,  and  joined  to  the  costal  by  a  short  cross  branch 
about  one  third  from  its  base ;  cell  broad ;  discocellulars  outwardly 
oblique  and  slightly  angled  at  the  middle,  the  discoidal  veinlet  being 
emitted  within  the  cell  from  the  angle ;  radial  vein  four-branched, 
angled  at  the  branches ;  a  submedian  vein.  Body  small,  slender ; 
abdomen  not  extending  beyond  anal  angle  of  hind  wing,  slightly  and 
finely  pilose ;  head  nearly  naked  ;  legs  long,  very  slender,  naked ; 
palpi  minute,  pilose;  antennae  bipectinate,  the  pectinations  wide 
and  delicately  plumose. 

Barandra  fumata,  n.  sp. 

Wings  nearly  naked,  pale  fuliginous-grey  ;  body  yellowish,  sparsely 
pilose,  hairs  grey  ;  thorax  above  in  front  and  behind  black  ;  antenns 
pale  brown,  shaft  yellow  ;  legs  yellow. 

Expanse  \^  inch. 

Hab.  Dharmsala.     In  coll.  British  Museum. 

"  A  case-bearing  larva ;  on  rocks,  June  7»  8000  feet.  Moth 
emerged  July  11."     {Roching.) 

Dasaratha,  d.  g. 

Wings  broad,  short,  sparsely  clothed  with  short  fine  hairy  scales. 

Fore  wing  trigonal ;  costa  slightly  arched  near  the  end,  apex  convex ; 

exterior  margin  very  oblique,  slightly  concave  in  middle ;  posterior 

margin  slightly  convex  at  the  base ;  costal  vein  extending  to  two 
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thircU  the  margin  ;  sabcostal  fiye-branched,  first  and  second  branches 
arising  before  end  of  the  cell,  third  trifurcate  beyond  the  cell ;  disco- 
cellul^  inwardly-oblique;  cell  shortest  hindward;  radial  starting 
from  middle  of  discocellulars ;  two  discoidal  veinlets  emitted  from 
lower  discocellnlar,  coalescing  in  the  middle  and  extending  to  base  of 
the  cell ;  median  vein  four-branched,  the  two  upper  branches  on  a 
footstalk  beyond  end  of  the  cell,  lower  branches  wide  apart ;  sub- 
median  vein  with  an  inner  branch  to  the  base,  from  below  which 
starts  a  short,  outwardly-oblique  spur.  Hind  wing  bluntly  ovate ; 
exterior  margin  slightly  convex ;  subcostal  ? ein  two-branched,  first 
branch  before  end  of  the  cell ;  cell  short  and  broad  ;  discocellulars 
angled  in  the  middle ;  radial  from  their  angle ;  two  discoidal  veinlets 
within  the  cell,  as  in  fore  wing ;  median  vein  four-branched,  the  two 
upper  branches  from  end  of  the  cell ;  a  submedian  and  two  internal 
veins.  Body  small ;  abdomen  short,  slender ;  antennsD  bipectinate, 
finely  plumose ;  legs  nearly  naked,  fore  tibiae  with  a  long  parallel 
spur. 

Dasaratha  himalayana,  n.  sp. 

Wings  sparsely  clothed  with  short  fuliginous-brown  delicate  hairy 
scales :  body  fuliginous-brown ;  thorax  blackish  above ;  antennae 
brown ;  legs  yellow. 

Expanse  -j^  inch. 

Hah,  Dharmsala.     In  coll.  British  Museum. 

•'  A  case-bearing  larva ;  on  oak  (Q.  alba\  May,  6200  feet.  Moth 
emerged  June  16.'*     {Hocking,) 

Mahasena  hockingii,  n.  sp. 

Male,  "Wings  dark  fuliginous-brown  ;  hind  wing  blackish  pos- 
teriorly ;  thorax  fuliginous-black  in  front,  the  lower  part  slightly 
ochreous-brown ;  abdomen  and  anal  tuft  clothed  with  long:ish 
lateral!) -divergent  black  hairs.  Fore  wing  beneath  ochreous-grey 
broadly  along  posterior  border.  Antennae  fuliginous-brown,  shaft 
ochreous  ;  femora  and  tibiae  clothed  with  brown  hairs. 

Expanse  \^  inch. 

Hab,  Dharmsala.     In  coll.  British  Museum. 

•'  July,  4000  feet  On  Toon  tree  (  Credela  toona).  When  the  Urva 
changed,  the  pupa  had  the  power  of  moving  up  and  down  the  ^ilky 
passage  in  which  it  had  lived.  When  the  moth  was  coming  out,  it 
projected  the  tail-end  of  the  pupa  and  let  itself  down  by  a  silken 
thread,  iVi  the  chrysalis,  from  which  it  then  emerged  and  to  which 
it  clung  viith  two  pairs  of  legs  until  the  win^i^s  expanded  and  dried, 
whilst  the  first  pair  of  legs  held  on  to  the  silken  thread  by  which  it 
hung  from  the  leafy  case."     (Hocking,) 

Fam.  LiPARiDiB. 

Lachana^  n.  g. 

Male,  Fore  wing  elongate,  narrow ;    costal  vein  extending  two 

thirds  the  margin ;  first  subcostal  emitted  at  one  half  and  second  at 

one  fifth  before  end  of  the  cell,  second  trifurcate ;  third  starting  at  a 
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short  distance  from  above  its  base  and  tenniuating  at  the  apex, 
fourth  at  two  thirds  from  base  of  the  third ;  fifth  from  end  of  the 
cell,  curring  upward  and  touching  third  near  its  base ;  cell  broad, 
extending  nearly  two  thirds  the  wing ;  discocellular  concaye ;  radial 
and  upper  median  from  lower  end  of  the  cell,  middle  median  from 
angle  close  to  end  of  the  cell»  lower  median  at  one  third  before  the 
end  ;  submedian  at  a  wide  distance  from  the  median.  Hind  wing 
short,  triangularly-ovate ;  apex  and  exterior  margin  convex ; 
abdominal  margin  short ;  costal  vein  looped  to  subcostal  near  its 
base ;  subcostal  bent  upward  to  costal  at  one  third  from  its  base, 
two  subcostal  branches  on  a  footstalk  one  third  beyond  end  of  the 
cell ;  discocellular  oblique,  radial  from  slight  angle  near  its  lower  end ; 
cell  broad ;  two  upper  medians  from  immediately  beyond  end  of 
the  cell ;  lower  median  at  one  fourth  before  the  end ;  submedian 
and  internal  vein  straight  Body  short,  densely  pilose;  antennae 
bipectinated  ;  palpi  laxly  pilose ;  legs  thick,  slightly  pilose. 

Lachana  ladakensis,  n.  sp. 

Male.  Brownish-ochreous ;  fore  wing  numerously  covered  with 
dark  sepia-brovm  scales,  which  are  most  thickly  disposed  on  the 
basal  and  external  area,  across  which  extends  a  darker  subbasal  and 
a  discal  zigzag  fascia  ;  a  distinct  dark-brown  lunular  spot  at  end  of 
the  cell :  hind  wing  sepia-brown,  darkest  externally  and  indistinctly 
forming  a  darker  marginal  band  ;  cilia  brownish-ochreous.  Body 
umber-brown,  hairs  brownish-grey;  frontal  tuft  and  palpi  grey; 
antenns  reddish-brown,  shaft  greyish ;  fore  and  middle  Ubiffi  and 
tarsi  reddish-brown. 

Expanse  1  inch. 

Hab.  Ladak.     In  coll.  British  Museum. 

Procodeca  umbrina,  n.  sp. 

Male,  Fore  wing  reddish  umber-brown,  with  a  curved  discal  series 
of  six  small  black  spots  :  hind  wing  and  abdomen  dull  sepia-brown  ; 
thorax  reddish  umber-brown ;  palpi,  fore  legs  above,  and  tarsi 
brownish-ochreous.     Underside  dull  umber-brown. 

Expanse  ]^  inch. 

Hab.  Kullu.     In  coll.  British  Museum. 

Larva  violet-grey,  each  segment  tufted  with  similar  coloured  hair, 
except  the  dorsal  tufts  on  fourth  to  eighth  segments,  on  which  the 
hairs  are  blackish  at  the  base  and  pale  ferruginous  at  the  tip  ;  head 
shining  black. 

"  Found  under  stones,  March."     (Hocking,) 

EUPROCTIS  ABDOMINALIS,  U.  Sp. 

Male  and  Female,  Cream-white ;  abdomen  blackish  ;  anal  tuft 
ochreous ;  legs  white. 

Expanse,  ^  l^,  $   1^  inch. 

Bab.  Dharmsala.     In  coll.  British  Museum. 

Allied  to  E.  postica.     Wings  comparatively  longer  and  narrower. 
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Artaxa  bulphurescens,  n.  sp. 

Allied  to  A.  iri/aseiata  (IVfoore^  Desc.  Lep.  Coll.  Atkinson, 
p.  51):  fore  wing  comparatively  longer  and  narrower.  Wings  doll 
snlphurescent-yellow  ;  hind  wings  palest,  and  in  female  almost  white ; 
fore  wing  with  a  few  brownish  scales  above  middle  of  the  posterior 
margin.  Anal  segments  and  tuft  ochreous-yellow  ;  anal  segments 
beneath  black  ;  second  joint  of  palpi  blackish  at  the  side. 

Expanse,  <J  l-fV*  $  ^{^  inch. 

Had,  Dharmsala.     In  coll.  British  Museum  and  F.  Moore. 

DaSYCHIRA  DALBERGIiB,  n.  Sp. 

Allied  to  D.  inelusa,  Male  differs  in  having  the  fore  wing  longer 
and  narrower,  of  a  darker  tint  and  greyer- speckled,  transverse 
markings  similar,  excepting  that  the  discal  sinuous  line  is  more 
oblique  in  position  :  hind  wing  pale  cinereous  brown.  Female  also 
differs  in  the  shape  of  the  fore  wing,  which  is  also  darker  and  greyer- 
speckled  ;  the  hind  wing  also  being  paler. 

Expanse,  <J  If,  $  2|  inches. 

Hab,  Dharmsala  {Hocking)^  Masuri  {Lang).  In  coll.  British 
Museum  and  F.  Moore. 

Larva  mottled  with  pale  and  dark  brown ;  two  white  oblique 
dorsal  streaks  on  hind  part  of  fourth  segment,  and  a  small  white 
dorsal  spot  on  tenth  and  eleventh  segments ;  each  segment  thickly 
tufted  with  brown  radiating  hairs,  those  on  the  second  segment 
longest  and  projected  over  the  head;  on  the  fifth  to  eighth 
segments  the  dorsal  tuft  is  ferruginous  and  more  dense.  Cocoon 
brown. 

*'  Feeds  on  the  Sissoo  {Balbergia  sissoo) ;  May  5  to  June  7,  3000 
feet."     (Hocking.) 

Lymantria  carnecolor,  n.  sp. 

Allied  to  L.  concolor.  Male  and  female  of  a  vinaceous-white 
tint :  fore  wing  with  similarly  disposed  but  more  slender  and  less 
distinct  markings  :  hind  wing  whitish,  with  a  very  slight  pale  dusky 
interrupted  sinuous  submarginal  fascia,  and  marginal  and  cilial  spots. 
Abdomen  yellow  above. 

Expanse,  cJ  2,  $  3|  inches. 

Hah.  Dharmsala.     In  coll.  British  Museum  and  F.  Moore. 

Lymantria  nigra,  n.  sp. 

Allied  to  L.  marginata  and  L,  pusilla.  Male :  fore  wing  with  deep 
black  transverse  sinuous  bands  and  spots,  their  interspaces  dark  vina- 
ceous  umber-brown :  hind  wing  entirely  black.  Head  and  thorax 
slightly  spotted  with  ochreous ;  abdomen  ocbreous,  with  black  dorsal 
bands,  lateral  spots,  and  anal  tuft.  Female :  fore  wing  with  broad 
deep  black  confluent  sinuous  bands,  their  interspaces  white:  hind  wing 
white,  with  a  broad  black  marginal  band,  and  a  more  or  less  distinct 
angular  discocellular  streak ;  cilia  alternated  with  white.  Thorax 
white  above,  with  black  collar  and  central  spots ;   head  white  in 
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front ;  vertex  ochreous ;  abdomen  ocbreoos,  with  black  dorsal  band 
and  lateral  spots. 

Expanse,  c^  1  A,  $  2^  inches. 

Hab,  Kangra  Valley.     In  coll.  British  Museum. 

"  Taken  in  cqpuld,  on  the  bark  of  a  mango-tree."     {Hocking.) 

Fam.  NoTODONTiDJS. 

Heterocampa  basistriga,  n.  sp. 

Male  and  Female.  Fore  wing  ochreous-grey,  black -speckled ; 
crossed  by  a  subbasal  zigzag  grey-speckled  duplex  black  line,  from 
which  an  oblique  black  streak  extends  below  the  cell  to  base  of 
wing ;  an  oblique  discal  zigzag  grey-speckled  black  fascia,  a  sub- 
marginal  row  of  similar  dentate  spots,  and  a  marginal  row  of  larger 
quadrate  spots ;  a  lunule  also  at  end  of  the  cell :  hind  wing 
cinereous-white  in  male,  darker  in  female,  costal  border  brownish. 
Thorax,  head,  palpi,  and  legs  hoary ;  abdomen  cinereous-brown ; 
tarsi  with  pale  bands. 

Expanse,  S  12»  $  2j  inches. 

Hah.  Dharmsala.  In  coll.  British  Museum.  Taken  at  sugar. 
Bare. 

StAUROPUS  BERBERISiE,  U.  Sp. 

Dark  grey :  fore  wing  with  a  subbasal-outwardly  oblique  zigzag 
duplex  black  line  traversed  by  pale  grey ;  a  pale  grey-speckled  black 
discocellular  lunule,  a  small  spot  within  the  cell,  and  a  spot  below  it, 
a  submarginal  zigzag  series  of  black  dentate  spots,  and  a  marginal 
row  of  similar  spots,  both  series  with  inner  grey-speckled  borders  : 
hind  wing  pale  grey  on  posterior  half,  the  anterior  half  dark  grey 
traversed  by  black  sinuous  marks  ;  a  marginal  row  of  pale-bordered 
darker  lunules.  Female  darker  grey ;  markings  as  in  male.  Body 
dark  grey. 

Expanse,  S  l-i^,  $  2-i^  inches. 

Hah.  Dharmsala  (6200  feet,  Hocking),  Umballa  district  (Reed). 
In  coll.  British  Museum  and  F.  Moore. 

This  is  a  darker  insect  than  S,  altemus,  the  markings  of  which 
differ  in  being  reddish- brown.     It  is  also  distinct  from  5.  indicus. 

Larva  brownish-ochreous,  minutely  spotted  with  dark  brown, 
forming  a  darker  band  along  the  back,  which  is  traversed  by  a 
central  pale  yellow  slender  line,  and  bordered  by  a  lateral  line ;  and 
on  the  side  are  two  dark  bands  angulated  downwards  towards  the 
claspers ;  sides  of  head  dark  brown ;  penultimate  swollen  segment 
edged  with  black  spines ;  fore  legs  black  banded ;  some  larvae  are 
entirely  dark  brown. 

"July  16,  6200  feet.  Larva  on  wild  barberry,  Khaint  and 
Kusmul,  the  wild  pear.  Other  larvae  on  August  3rd.  Remained  in 
pupa  18  days."     (Hocking.) 

Cerura  himalayana,  n.  sp. 

Allied  to  C.  vinula.  Differs  in  being  of  a  slightly  darker  grey 
tint :    fore  wing  with  the  transverse  subbasal  series  of  black  spots 
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nearer  the  base,  the  antemedial  duplex  sinaose  macular  line 
nearer  the  middle  of  the  ^ing,  and  the  discal  acutely  sinuous  marks 
being  composed  of  a  discal  line  only,  whereas  in  both  C.  vinula  and 
C.  erminea  these  marks  are  composed  of  three  lines ;  a  marginal  row 
of  spots  on  each  wing  in  both  sexes.  Body  darker  grey ;  the  black 
thoracic  spots  and  abdominal  bands  less  prominent. 

Expanse,  cf  2^,  $  4  inches. 

Hab.  Dharmsida.     In  colU  British  Museum. 

**  Larva  on  willow.    Very  like  that  of  Cerura  vinula**    (Hocking,) 

Pheosa  fasciata,  n.  sp. 

Pale  wbitish-ochreous  :  fore  wing  with  an  oblique  antemedial  and 
a  postmedial  suffused  greyish-ochreous  and  chestnut- brown  shade, 
the  former  traversed  by  two  transverse  blackish  irregular  sinuous 
lines,  and  the  latter  by  a  curved  discal  less  distinct  but  acutely 
sinuous  line,  the  points  of  which  are  more  prominently  seen  on  the 
veins ;  a  similar- coloured  zigzag  basal  transverse  streak,  and  an  oblique 
apical  costal  streak ;  cilia  alternated  with  ochreous-brown :  hind 
wing  paler ;  the  costal  and  marginal  border  slightly  suffused  with 
ochreous-brown,  and  a  darker  patch  at  anal  angle ;  cilia  alternated 
with  brown.  Body  hoary,  thorax  fringed  with  chestnut-brown; 
tarsi  banded  with  chestnut-brown. 

Expanse,  S  1},  $  2  inches. 

Hab.  Dharmsala  (6200  feet).     In  coll.  British  Museum. 

Larva  green ;  an  elongated  dorsal  protuberance  on  fifth  segment ; 
fifth  to  anal  segment  with  oblique  lateral  red  slender  streaks  and 
dots ;  a  dorsal  red-streaked  baud  from  head  to  anal  segment ;  head 
and  legs  pale  red. 

"  Feeds  on  cherry,  June  20.     Imago  out  July  16."     {Hocking.) 

Fam.  Drepanulid^. 

Drepana  hyalina,  n.  sp. 

Male  and  Female,  Creamy-white ;  semitransparent :  fore  wing 
with  five  more  or  less  indistinct  greyish-brown  sinuous  transverse 
lines,  two  of  which  are  subbasal,  two  discal,  and  the  other  sub- 
marginal  ;  the  three  middle  lines  sometimes  slightly  suffused  inwardly 
with  greyish-brown ;  a  greyish-black  spot  at  lower  end  of  the  cell : 
hind  wing  with  similar  but  less  distinct  sinuous  lines,  which  are 
visible  only  towards  the  abdominal  margin.  Palpi  and  legs  yellowish ; 
pectinations  of  antennae  brownbh. 

Expanse  1|^  to  1§  inch. 

Hab.  Dharmsala.     In  coll.  British  Museum. 

Drepana  lilacina,  n.  sp. 

Malt  and  Female.  Lilacine-grey :  both  wings  crossed  by  an  ante- 
medial and  a  postmedial  straight,  slender,  ochreous-brown  line ;  the 
antemedial  line  on  fore  wing  slightly  dilated  at  the  costal  end, 
beyond  which  is  a  small  brown  costal  spot  between  the  two  bands  ; 
both  wings  with  two  or  three  small  indistinct  black  submarginal 
spots  on  middle  of  the  exterior  border.     Extreme  edge  of  the  costa 
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on  fore  wing,  a  slender  collar  in  front  of  thorax,  and  palpi,  pale 
oclireous ;  front  of  head  and  legs  doskj  grey  ;  shaft  of  antennie 
steel-blue. 

Expanse,  <J  1-j^,  $  1-j^o  inch. 

Hab,  Dhannsala.     In  coll.  British  Museum. 

"  Taken  at  sugar  in  September."     {Hocking.) 

Drepana  simillima,  n.  sp. 

Closely  allied  to  D.  Hlacina.  Male  and  female  of  same  shape ; 
pale  brownish-ochreous :  both  wings  crossed  by  a  similar  antemedial 
and  a  postmedial  line,  but  both  these  lines  are  of  a  paler  tint  than 
the  ground-colour  of  the  wings,  and  they  are  also  more  irregular ; 
the  costal  spots  are  larger,  and  there  is  a  small  spot  at  lower  end  of 
the  cell,  as  well  as  those  on  the  outer  margin  of  both  wings. 

Expanse,  d  1^^,  $  1-j^  inch. 

Hab,  Dharmsala.     In  coll.  British  Museum. 

Fam.  Saturniidjs. 

Saturnia  hockingii,  n.  sp. 

Intermediate  between  S.  lindia  and  S,  grotei.  From  S.  lindia  it 
differs  in  its  much  darker  greyish-brown  colour.  On  the  fore  wing 
the  transverse  subbasal  band  is  more  acutely  angulated  outward  on 
the  median  vein,  the  ocellus  is  larger  and  more  oval  in  shape,  the 
transverse  zigzag  lines  are  nearer  the  ocellus,  thus  giving  a  broader 
brown  outer  border,  the  submarginal  border  of  which  is  more  waved 
in  the  male  and  straighter  in  the  female.  On  the  hind  wing  the 
ocellus  is  larger  and  rounder,  the  transverse  discal  lines  both  uni- 
formly waved  and  nearer  the  ocellus,  the  submarginal  line  being  also 
waved. 

From  S,  grotei  it  is  at  once  distinguished  by  its  difference  of 
colour,  8,  grotei  being  ochraceous,  larger  ocelli  and  more  acutely 
zigzag  discal  lines. 
.  Expanse,  d  3|,  $  4  inches. 

Hab,  Kullu.     In  coll.  British  Museum. 

"Cocoon  under  stones.  Cocoon  pyriform,  dark  brown,  hard, 
pointed,  and  lax  at  upper  end." 

ANTHERiEA  FRATERNA,  n.  Sp. 

Male,  Dull  deep  ochreous ;  yellowish  below  costal  border  and  on 
basal  areas,  and  brownish  ochreous  on  discal  areas,  with  darker  discal 
lunular  fascia ;  subbasal  bands  distinct  ;  submarginal  red  band 
broad,  prominently  white-bordered ;  ocelli  oval,  talcose  centre  smalL 

Female  greyish  ochreous,  palest  on  outer  borders,  slightly  yel- 
lowish on  apical  area  ;  discal  area  dusky ;  discal  lunular  ^sucia 
brownish  ochreous;  ocelli  larger,  oval,  subbasal  and  submarginal 
bands  as  in  male. 

Expanse,  d  4f ,  $  5|  inches. 

Hab,  N.W.  Himalaya  {type^  Kussowlee) ;  Kangra.  In  coll. 
F.  Moore  and  British  Museum. 

A  comparatively  smaller  insect  than  A,,  sivalica,  and  distinguish- 
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Able  from  it  by  the  discal  fascia  being  distinctly  lunular  and  tra- 
Tereing  the  wings  across  the  inner  half  of  the  ocelli ;  the  submarginal 
transrerse  red  band  is  much  nearer  the  ocelli  on  both  wings,  the 
mterspace  being  only  half  the  distance  of  that  in  A.  nvalica. 

Fam.  LiMACODiDiB. 

MiRESA  SUFFUSAy  n.  Sp. 

Male,  Very  pale  browni8h-K)chreoas  :  fore  wing  with  a  transverse 
submarginal  slender  brown  slightly  curved  line;  the  basal  area  to 
the  line  suffused  with  pale  reddish-ochreous.  Thorax,  head,  palpi, 
and  legs  above  pale  reddish-ochreous. 

Expanse  |  inch. 

Eab,  Dharmsals.     In  coll.  British  Museum. 

MiRESA  QUADR1N0TATA,  U.  Sp. 

Pale  greyish-ochreous :  fore  wing  sparsely  speckled  with  brown 
scales ;  apical  area  sufiFiised  vnth  pale  brownish-ochreous ;  a  small 
black-speckled  spot  at  end  of  the  cell,  and  another  spot  within  the 
cell :  hind  wing  and  body  greyish-ochreous. 

Expanse  |  inch. 

Hab.  Kangra ;  Kullu.     In  coll.  British  Museum. 

Parasa  HocKiNGii,  n.  sp. 

Wings  brown :  fore  wing  with  a  broad,  medial,  erect,  excurved, 
transverse,  green  band.     Thorax  and  front  green. 

Expanse  1^  inch. 

Hab,  Kangra  Valley  (3000  feet).  Larva,  November,  on  Toon 
(Cedrela  toona). 

Larva  limaciform,  pale  green,  wrinkled  at  the  sides ;  above  the 
spiracles  two  lateral  rows  of  very  small  tubercular  tufts  of  fine  short 
yeilowbh  hairs,  the  anterior  and  posterior  tufts  being  a  little  larger ; 
four  subdorsal  anterior  and  four  posterior  larger  tubercular  tufts  of 
rigid  black  hairs ;  a  dorsal  blue-bordered  crimson  baud  with  black 
angular  lateral  marks ;  a  subdorsal  and  two  lateral  slender  blue 
lines.    Length  ^  inch. 

Aphendala  fasciata,  n.  sp. 

Male,  Umber-brown :  fore  wing  very  sparsely  black  speckled ; 
with  a  transverse  subbasal,  a  medial,  and  a  marginal  lilacine-grey 
silky  fascia ;  a  minute  black  spot  at  end  of  the  cell.  Ciha  lilacine- 
grey. 

Expanse  1^^^  mch. 

Hab,  Dharmsala.     In  coll.  British  Museum. 

Fam.  Lasiocampidjs. 
Bhima,  n.  g. 
Wings  semitransparent  towards  the  outer  border  in  male,  less  so 
in  female  ;  basal  area  hairy  :  fore  wing  narrow,  elongated,  triangu- 
lar ;  costa  slightly  depressed  in  the  middle,  almost  pointed  at  the 
apex ;  exterior  margin  very  oblique  and  slightly  convex ;  posterior 
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margin  short ;  costal  vein  extending  to  two  thirds  the  margin ;  cell 
extending  to  nearly  one  half  the  wing  ;  first  subcostal  emitted  at 
one  fourth  before  end  of  the  cell ;  second  trifid,  emitted  immediately 
before  the  end,  third  at  one  half  and  fourth  at  one  fourth  beyond 
base  of  the  second,  the  third  terminating  at  the  apex ;  fif^h  and 
sixth  (or  upper  radial)  on  a  footstalk  beyond  end  of  the  cell ;  disco- 
cellular  inwardly  oblique,  lower  radial  from  slight  angle  above  end  of 
the  cell ;  middle  median  at  one  third,  and  lower  median  at  two  thirds 
before  end  of  the  cell ;  submedian  slightly  depressed  in  the  middle. 
Hind  wing  very  short  obovate ;  costa  lobate  at  the  base  ;  lower  end 
of  the  ceil  extending  to  one  half  the  wing;  costal  vein  deeply 
recurved,  its  base  very  convex,  extending  to  only  half  the  margin, 
furnished  with  two  short  ascending  bifid  spurs,  the  first  (or  pre- 
costal  vein)  starting  straight  upwards  from  its  base,  the  second  spur 
ascending  obliquely  from  above  middle  of  the  basal  arch  ;  first  sub- 
costal emitted  at  one  half  the  upper  length  of  the  cell  and  anasto- 
mosing with  the  concave  portion  of  the  costal  for  a  short  distance 
and  then  proceeding  to  the  apex ;  discocellular  oblique ;  two  upper 
median  veins  from  end  of  the  cell,  middle  at  one  sixth  and  lower  at 
one  third  before  end  of  the  cell;  submedian  and  internal  vein 
recurved.  Body  densely  clothed  with  hair,  abdomen  extending  half 
beyond  hind  wing  in  male,  anal  tuft  very  dense  in  female ;  head 
small,  hairy  in  front;  palpi  short,  pointed  at  tip,  densely,  but 
compactly  clothed ;  legs  densely  hairy  above  ;  antennie  bipectinated, 
the  pectinations  plumose,  and  longest  at  the  base  in  male. 

Type,  B.  undulosa. 

Allied  to  genus  Taragama  (Megasoma,  Bobd.). 

BhIMA  UNDULOSA. 

?  •  Pcecilocampa  undulosa.  Walker,  Catal.  Lep.  Het.  B.  M.  vi. 
p.  1477  (1855). 

Male.  Semitransparent.  Wings  fuliginous-black  externally,  fulife;!- 
nous-bronze  basally :  fore  wing  crossed  by  two  contiguous  inwardly- 
oblique  waved  antemedial,  and  two  lunolar  discal  fuliginous-grey 
lines,  and  a  submarginal  zigzag  black-bordered  grey  fascia ;  a  grey 
lunule  at  end  of  the  cell :  hind  wing  with  two  indistinct  grey  discal 
fascifie.  Body  fuliginous-brown;  front  of  head  ochreous ;  antennae 
and  legs  black. 

Female.  Less  semitransparent  Wings  fuliginous  ochreous- 
brown  ;  the  transverse  markings  ochreous-grey.  Body  and  front  of 
head  ochreous-brown ;  anal  tuft  ochreous. 

Expanse,  <J  1^,  $  3f  inches. 

Hab,  Darjiling  (Atkinson),  Cherra  Pinyi  (Austen),  Dharmsala 
(Hoching). 

"  Reared  from  a  curious  moss-like  larva."     (Hocking.) 

Cocoon  of  pale  rusty-brown  silk,  intermixed  with  short  sharp 
spiny  black  hairs. 

Taragama  castanoptera,  n.  sp. 

Female.  Differs  from  T.  ganesa  in  its  larger  size.    Both  wings  of 
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a  dark  chestnut  vinaceoos-red,  with  ochreoua-white  ciliae :  fore  wing 
with  similar^  but  more  prominent  ochreous-white  transverse  bands, 
the  outer  band  being  uniformly  undulated,  not  angulated,  and  not 
showing  the  discal  spot  seen  in  T.  ganeaa ;  exterior  border  slightly 
greyish  speckled  :  hind  wing  with  a  distinct  ochreous-white  trans- 
verse discal  narrow  fascia*  Head,  palpi  above,  front  and  top  of 
thorax  ochreous-white  ;  tegulse  and  abdomen  dark  chestnut-red,  the 
latter  with  very  slight  greyish  segmental  fringe. 

Expanse,  $  3||  mches. 

Hob.  Kangra  Valley.     In  coll.  British  Museum. 

*'  Beared  from  pupa»  spun  in  fem.^     (Hocking.) 

Yarmina,  n.  g. 

Fore  wing  elongated,  triangular ;  costa  almost  straight,  slightly 
arched  at  the  end,  apex  somewhat  acute ;  exterior  margin  oblique 
and  slightly  conyex;  posterior  margin  convex  towards  the  base; 
costal  yein  straight,  extending  to  two  thirds  the  margin ;  cell  long 
and  broad,  extending  to  two  thirds  the  wing ;  first  subcostal  emitted 
at  one  half  before  end  of  cell ;  second  at  one  fifth,  third  thrown  off 
at  a  little  beyond  one  half  from  its  base  and  terminating  before  the 
apex ;  fourth  from  end  of  the  cell,  curving  upward  and  anastomosing 
with  third  for  a  short  distance  and  thence  recurred  upward  and  ter- 
minating before  the  apex  ;  fifth  from  below  fourth  at  a  little  beyond 
one  half  between  its  base  and  juncture  with  third  ;  discocellular 
angled  close  to  each  end,  concave  in  the  middle,  radials  from  the 
angles ;  middle  median  from  angle  close  to  end  of  the  cell,  lower 
median  at  nearly  one  third  before  end  of  the  cell ;  submediau 
straight.  Hind  wing  short ;  costa  arched,  apex  and  exterior  margin 
convex ;  cell  broad,  extending  to  two  thirds  the  wing  ;  two  subcostals 
from  end  of  the  cell ;  discocellular  concave,  radial  from  below  its 
middle ;  two  upper  medians  from  lower  end  of  the  cell ;  lower 
median  at  nearly  one  third  before  the  end  ;  submedian  and  internal 
vein  slightly  recurved.  Body  clothed  with  long,  lax,  silky  hair, 
anal  tun  somewhat  long  in  male,  thick  in  female ;  thorax  stout ; 
antennae  minutely  pectinated  in  male ;  palpi  laxly  pilose ;  femora, 
tibise,  and  tarsi  laxly  pilose. 

Yarmina  indica. 

Oluphuia  indica.  Walker,  Catol.  Lep.  Het.  B.  M.  v.  p.  1039 
(1855). 

Male  and  Female.  Fuliginous-grey  :  fore  wing  with  five  trans- 
verse oblique  zigzag  dusky-black  fasciae,  the  first,  third,  and  fifth 
most  distinct  y  the  interspaces  from  base  of  wing  to  the  fiflh  fascia 
numerously  covered  with  minute  orange-yellow  spots,  the  outer 
border  beine  bare :  a  grey-bordered  black  lunule  at  end  of  the  cell, 
a  spot  in  middle  of  the  cell,  and  a  submarginal  row  of  short  longi- 
tudmal  linear  erey -bordered  black  spots  :  hmd  wing  uniformly  fuligi- 
nou»-ffrey,  with  an  indistinct  black  lunule  at  end  of  the  cell.  Thorax 
greyish-white  in  male,  pure  white  in  female,  with  two  transverse 
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TOVfB  of  black  spots ;  abdomen  covered  with  blacki:ah  silkj  hair,  anal 
tuft  greyish  ;  head,  palpi,  and  legs  covered  with  siikj  grey  hair. 

Expanse,  <J  1-,%,  2  IX  inch. 

Hab,  Dharmsala  {Hocking) ;  Umballa  District  {Copt.  Heed).  In 
coll.  British  Museum  and  F.  Moore. 

Larva  purple-black,  sparsely  spotted  with  minute  ferruginotts- 
white  dots ;  a  lateral  row  of  more  distinct  spots,  white  spiracles, 
and  contiguous  ferruginous  speckles ;  the  segments  sparsely  tufted 
with  long  hair,  the  lower  and  subdorsal  rows  from  sixth  to  last  seg- 
ment whitish,  the  others  pale  ferruginous,  each  tuft  arising  from  a 
bright  ferruginous  turbercle ;  two  black  dorsal  longer  and  denser 
tufts  on  the  fifth  and  one  on  the  twelfth  segment,  also  a  long  slender 
black  tuft  on  each  side  of  aecond  segment  projecting  in  front  of  the 
head  ;  head  black,  face  yellow. 

" Larva  on  plum,  April;  pupa  April  28 ;  imago  May  14." 

EUPTEROTB  FRATERNA,  n.  Sp. 

Male.  Clear  reddish-brown  ;  fore  wing  crossed  by  a  dbtinct 
blackish  medial  sinuous  line  and  three  indistinct  more  slender  discal 
sinuous  lines,  each  line  being  bent  inward  at  the  costal  end  ;  these 
are  followed  by  two  parallel  outer  discal  straight  but  slightly  recurved 
lines,  and  a  submarginal  mdistinct  zigzag  hue,  the  latter  terminating 
in  two  greyish-speckled  spots  at  the  apex  ;  between  the  medial  line 
and  base  of  wing  are  some  scarcely  distinguishable  sinuous  lines : 
hind  vring  crossed  by  three  inner  discal  very  indistinct  slender  sinuous 
lines,  two  parallel  recurved  distinct  lines,  and  a  submarsinal,  less 
distinct  zigzag  line.  Underside  slightly  paler,  the  medial  and  the 
two  parallel  discal  lines  only  being  indistinctly  visible. 

Expanse  3^  inches. 

ffab.  Dharmsala.    In  coll.  British  Museum. 

Allied  to  E.  invalida,  Butler  (Types  Lep.  Het  B.  M.  v.  pi.  96. 
f.  3).  Distinguished  from  it  by  all  the  sinuous  lines  on  fore  wing 
being  bent  inward  towards  the  costal  end. 

Fam.  Cymatophoridjb. 

Thyatira  cognata,  n.  sp. 

Differs  from  T.  batis  in  the  fore  wing  being  comparatively 
narrower  and  longer,  the  ground-colour  greybh  brown,  the  peach- 
coloured  patches  are  duller  but  of  a  darker  tint,  and  the  medial 
patch  on  the  posterior  border  is  absent,  the  basal  patch  is  more 
angular,  being  almost  pointed  below  the  cell,  the  transverse  black 
sinuous  lines  between  the  patches  are  mostly  with  gpieyish-white 
borders.     Hind  wing  and  abdomen  also  greyer  brown. 

Expanse  1^  to  l^  inch. 

Hab,  Kangra.     In  coll.  British  Museum. 

HaBROSYNS  FRATERNA,  U.  Sp. 

Paler  than  H,  derasa.  Differs  on  the  fore  wing  in  the  outwardly- 
oblique  subbasal  white  band  being  more  curved  towards  the  base  of 
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the  costal  margin  at  its  upper  end,  the  white  costal  area  hetng  there 
also  hroader,  the  bordering  fermffinons  linaoas  lines  are  narrower  in 
extent,  and  the  complex  sinuoas  lines  extending  up  the  discal  area 
are  more  distinctly  defined,  the  white  sabmarginal  fascia  is  also 
somewhat  more  curyed,  and  the  marginal  ferruginous  lunnles  broader ; 
both  the  orbicular  and  reniform  spots  are  more  constricted  in  their 
middle. 

Expanse  1-j^  to  \-^  inch. 

Hab»  Kangra.     In  coll.  British  Musenro. 

This  is  quite  distinct  from  ff,  indicaf  being  distinguished  from 
that  species  by  its  smaller  size,  wider  space  between  the  base  of  fore 
wing  and  the  outwardly  oblique  transrerse  line,  the  space  within  the 
base  of  the  cell  being  pore  white  instead  of  ferruginous,  as  in  H, 
indica. 

Fam.  BoMBYCoiDiB. 

Oenus  Karana,  Moore. 

KaRAN A  81MII.I8,  n.  sp. 

Differs  from  the  Darjiling  JT.  decorata  in  its  smaller  sixe.  Fore 
wing  black,  grey-speckled,  with  similar  siWery -white  markings,  the 
snbbasal  comparatively  narrower  and  more  zigzag,  the  antemedial 
transyerse  band  more  erect,  narrower,  and  with  the  two  contiguous 
spots  nearer  the  baud,  the  reniform  mark  is  narrower  and  more 
obliquely  disposed,  the  discal  transverse  sinuous  black  line  is  more 
distinct  and  has  grey-speckled  borders,  the  submarginal  black 
dentate  points  less  conspicuous.  Hind  wing  pale  cinereous- white 
basally  and  pale  cinereous-brown  extem^y ;  cilia  alternately 
dnereous-white  and  brown.     Palpi  and  legs  white-speckled. 

Expanse  l^^inch. 

Bab.  Kangra.    In  coll.  British  Museum. 

PaLIMPSESTIS  REN  axis,  U.  Sp. 

Purplish  brownish-grey.  Fore  wing  with  a  slender,  black,  erect, 
sinuous,  antemedial  line,  and  an  outwardly-angulated  postmedial  line; 
contiguous  to  the  latter  are  two  or  three  less  distinct  lines,  followed  by 
a  more  distinct  submarginal  denticulated  line  and  a  marginal  row 
of  short  linear  spots ;  between  the  medial  bands  the  area  is  grey,  the 
orbicular  and  reniform  spot  is  pinkish,  and  both  are  bordered  pos- 
teriorly by  a  raised  tuft  of  brown  scales.  Hind  wing  dusky  brown. 
Legs  with  indistinct  brownish  bands. 

Expanse  li^  to  1^  inch. 

JlioE^.  Kangra.    In  coll.  British  Museum. 

Palimpsestis  orbicularis,  n.  sp. 

Male  and  Female.  Dusky  brownish-grey.  Fore  wing  with  a 
slender,  distinct,  black,  transverse  antemedial  and  a  postmedial  waved 
line;  orbicular  and  reniform  spot  black-lined,  the  former  with  a 
whitish  centre ;  between  the  antemedial  line  and  the  base  are  four 
or  five  transverse,  indistinct,  pale-bordered,  blackish  sinuous  lines,  and 
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beyond  the  postmedial  line  are  two  similar  but  wider-separated  diseil 
lines,  the  outer  lines  being  most  distinct  and  ending  at  the  apex ;  a 
less  distinct  line  also  contiguous  to  the  postmedial  line ;  along  the 
extreme  outer  margin  is  a  fine  black  lunular  line.  Hind  wing  grey- 
ish-brown, indistinctly  paler  across  the  middle  ;  cilia  dnereons. 
Thorax,  head,  palpi,  and  legs,  above,  greyish-brown ;  legs  with  black 
bands. 

Expanse,  S  l-ft,  $  ^  A  ^^^* 

Hah.  Kangra.     In  coll.  British  Museum. 

Palimpsestis  albidisca,  n.  sp. 

Fore  wing  greyish  olive-brown,  the  posterior  base  and  disc 
slightly  su£Fused  with  pink,  crossed  by  a  medial,  waved,  sinuous, 
distinct  black  line,  followed  bv  five  or  six  paler  sinuous  lines,  each  of 
which  are  angulated  outward  at  the  upper  median  vein ;  beyond 
these  is  a  more  distinct  but  less  sinuous  line,  which  is  blackest  at 
the  apical  end  ;  marginal  line  also  black ;  between  the  medial  line 
and  the  base  are  three  indistinct  waved  black  lines  with  slight 
whitish-speckled  borders,  and  at  the  base  is  a  short  longitudinal 
black-crested  streak  with  white  lower  edge ;  the  area  between  the 
medial  line  and  the  third  discal  line  is  white  below  the  cell.  Hind 
wing  pale  greyish  brown.  Thorax,  head,  and  palpi  olivaceous 
hoary  ;  legs  with  black  bands. 

Expanse  \^  inch. 

Hah,  Kangra.     In  coll.  British  Museum. 

DiPHTERA  FA8CIATA,  n.  Sp. 

Fore  wing  pale  ^een  ;  with  a  black  basal  costal  streak,  a  basal 
posterior  streak  which  is  bent  upward  below  the  cell,  two  small 
costal  streaks,  followed  by  a  broad  costal  streak  which  is  continued 
across  end  of  the  cell,  beyond  this  are  two  smaller  costal  streaks  and 
a  larger  dentate  spot,  ttom  the  latter  extends  a  dark  green  waved 
fascia,  which  has  a  slender,  black,  sinuous,  inner-bordered  line,  the 
exterior  border  being  sparsely  speckled  with  minute  black  scales ; 
cilia  with  an  alternate  white  and  black  sinuous  border.  Hind  wing 
bluish-white.  Body  pale  green ;  palpi  and  legs  greenish-white  with 
black  bands. 

Expanse  1^  inch. 

Hab.  Kangra.     In  coll.  British  Museum. 

Genus  TRiiSNA. 
Tri^na  denticulata,  n.  sp. 

Male,  Fore  wing  brownish-grey  ;  crossed  by  slender,  sinuous,  in- 
distinct blackish  lines  with  grey-speckled  borders,  of  which  the  basal 
is  acute  and  the  discal  lines  are  most  apparent ;  a  marginal  row  of 
black  points ;  orbicular  mark  oblique,  with  greyish- white  centre ; 
from  the  base  below  the  cell  extends  a  longitudinal  black  streak  to  the 
antemedial  line,  and  a  similar  streak  from  the  postmedial  line  to  the 
exterior  margin.    Hind  wing  white ;    veins  dusky-brown  ;    with  a 
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marginal  row  of  brown  lunides,  which  also  extend  across  the  cilia. 
Thorax,  head,  palpi,  and  legs  browoish-grey  ;  abdomen  paler. 
Ftmale.  Fore  wing  greyer  than  in  male,  the  transverse  lines  slightly 
more  distinct,  the  longitudinal  black  streak  continued  from  the  base 
to  exterior  margin. 

Expanse  1^  inch. 

Hob.  Kangnu     In  cqIL  British  Mnseum. 

Genus  Hyboma,  Hiibner, 

HyBOMA  DIY18A,  n.  sp. 

Allied  to  the  European  H.  sirigosa^  much  larger  in  size.  Fore 
wing  dark  grey,  with  a  slight  violaceous  tint ;  the  transverse  ante- 
medial  black  double  line  less  sinuous,  the  postmedial  sinuous  double 
line  blacker,  the  intermedial  area  being  outwardly  crossed  by  a  zigzag, 
blackish,  fasciated  band,  the  longitudinal  blackish  streak  below  the 
cell  is  in  a  continuous  line  from  the  base  to  outer  margin.  Hind 
wing  greyish-brown.  Thorax,  head  and  palpi,  and  legs  above,  dark 
hoary-grey ;  palpi  and  legs  with  black  bands ;  abdomen  greyish- 
brown. 

Expanse,  <i  H,  $  14  inch. 

Hab.  Kangra.     In  coll.  British  Museum. 

Fam.  LEUCANiiDiB. 
Genus  Tympanisttss,  Moore. 
Tympanibtes  rubidorsalis,  n.  sp. 

Fore  wing  pale  pinkish  whitbh-ochreous,  densely  but  indistinctly 
irrorated  with  minute  brown  scales ;  reniform  mark  small,  with  brown- 
speckled  border ;  a  marginal  row  of  minute  black  dots.     Hind  wing 
Einkish-white,  the  abdominal  border  suffused  with  pale  pink.   Thorax, 
ead,  palpi,  and  lees  above  very  pale  brownish-ochreous ;   abdomen 
white  beneath,  pinkish-red  above. 
Expanse  1|  inch. 
Hob,  Kangra.     In  coll.  British  Museum. 

Genus  Axylia,  Hiibner. 

AZYUA  TRISBRIATA,  n.  Sp. 

Fore  wing  greyer  in  tint  of  colour  than  in  A.  putria ;  the  costal 
border  and  markings  darker,  the  transverse  subbasal  zigzag  lines  less 
acutely  angled,  the  two  transverse  discal  rows  of  dots  situated  nearer 
towards  the  outer  margin  ;  between  the  inner  rows  of  dots  and  the 
reniform  mark  is  a  distinct  third  row  of  very  similar  dots,  the  marginal 
row  of  dentate  points  are  also  less  distinct.  Hind  wing  pale  purplish 
cinereous-brown. 

Expanse  1-^  inch. 

Hab.  Kangra.     In  roll.  British  Museum. 

Leucania  irrorata,  n.  sp. 

Fore  wing  pale  greyish-ochreous,  sparsely  irrorated  with  minute 
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black  scales,  some  of  which  are  clustered  somewhat  linearly  below 
base  of  the  cell  and  beyond  its  end  ;  a  black  spot  at  lower  end  of 
the  cell)  and  a  marginal  row  of  minute  black  dots.  Hind  wing  pale 
cinereous-<brown  ;  cilia  white.  Body  greyish-ochreous  ;  palpi  and 
legs  aboTe  darker ;  tip  of  abdomen  cinereous-brown. 

Expanse  1^  inch. 

Hab,  Kangnu     In  coll.  British  Museum. 

Lbucania  pbrcisa,  n.  sp. 

Fore  wing  greyish  pinkish-ochreous,  with  a  conspicuous  white 
line  extending  along  the  median  yein  from  base  to  exterior  margin* 
the  line  bordered  on  both  sides  by  purplish-black,  most  strongly 
beneath  at  the  base,  the  black  also  extending  upward  to  the  apex  ;  a 
black  spot  at  lower  end  of  the  cell,  and  a  discal  and  marginal  row 
of  less  distinct  minute  black  dots.  Hind  wing  cinereous-white,  with 
pale  cinereous-brown  outer  border;  cilia  white.  Body  greyish* 
ochreons ;  a  blackish  collar  across  the  thorax ;  head  ochreous-brown ; 
palpi  and  legs  dusky-brown. 

Expanse,  d  1|,  $   14  inch. 

Hab,  Kangra.     In  coU.  British  Museum. 

Lbucania  bifasciata,  n.  sp. 

Fore  wing  pale  purplish^red,  with  a  pale  yellowish  fascia  along 
base  of  the  costa  and  another  alone  the  posterior  margin  ;  median 
and  outer  veins  to  the  margin  whitish,  the  former  with  a  slightly 
black  border,  and  the  latter  with  an  indistinct  intermediate  black 
streak  ascending  to  the  apex ;  an  indistinct  discal  row  of  minute 
black  dots.  Hind  'wing  pale  cinereous-brown,  sufifused  with  red  on 
the  margin  and  cilia.  Body  pale  yellow,  tip  of  abdomen  ochreoua  ; 
thoracic  crest  tipped  with  red ;  palpi  and  legs  purplish-red. 

Expanse  If^-  inch. 

Hab.  Kangra.     In  coll.  British  Museum. 

Allied  to  Z.  grisei/asciata. 

Albtia  fbatbrna,  n.  sp. 

Allied  to  A.  albicMta,  both  the  fore  and  hind  wing  and  the 
body  being  of  a  dark  purplish  reddish-ochreous  colour.  Fore  wing 
with  paler  short  transverse  strigae  ;  median  veins  and  discoidal  streak 
creyish ;  the  orbicular  and  reniform  spot  obsolete.  Underside  of 
both  wings  and  body  also  much  darker  coloured. 

Expanse,  d  1|  inch. 

Hab.  Kangra.     In  colL  British  Museum. 

Albtia  exanthemata,  n.  sp. 

Fore  wing  yellowbh-ochreous,  speckled  with  purplish  ochreons, 
the  speckles  being  more  or  less  confluent  along  the  costal  border  ; 
across  the  wing  is  a  curved  antemedial  and  a  waved  postmedial 
blackish-speckled  line,  followed  by  a  similar  speckled  disod  line  and 
a  marginal  row  of  dots  ;  between  the  latter  is  a  dusky  submarginal 
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wayed  line  ;  orbicalar  and  reniform  spot  almost  free  from  the  darker 
speckles.  Hind  wing  pale  yellow,  with  a  suffused  dusky-brown 
margin ;  cilia  pale  yellow.  Thorax  and  head  jellowish-ochreous  ; 
palpi  and  legs  purphsh-ochreous. 

Expanse  1^  to  1^  inch. 

Hob.  Kangra.     In  coM.  British  Museum. 

AlBTIA  RUDI8,  n.  sp. 

Allied  to  A.  ohacura.  Fore  wins  brownish^ferroginous,  very 
splirsely  irrorated  with  minute  blackish  scales  and  with  indistinctly 
darker  brownish-ferruginous  short  transverse  strigee,  which  are  most 
apparent  in  the  female  ;  yeins  greyish  ;  a  small  whitish  spot  at  lower 
end  of  the  cell,  at  base  of  upper  medians,  the  spot  with  black -speck  led 
border ;  a  yery  indistinct  pale  reniform  spot,  which  in  the  female 
is  slightly  bordered  with  black  scales ;  a  yery  indistinct,  transverse, 
disd^  black-speckled  line,  the  points  only  of  which  are  seen  in  the 
male.     Hind  wings  ferrugioous-brown,  palest  at  the  base. 

Expanse,  rf  1^,  $  IX  inch. 

Hob.  Kangra.     In  coll.  British  Museum. 

Fam.  CARADRINIDiB. 

Caradrina  farinacea,  n.  sp. 

Fore  wing  minutely  white-speckled  ;  crossed  by  a  very  indistinct 
basal,  subbasal,  medial,  and  a  discal,  sinuous,  slender,  blackish  line, 
followed  by  a  subroarginal  lunular  line  ;  the  orbicular  spot  indistinct ; 
reniform  spot  with  black-speckled  border  and  central  dots.  Hind 
wing  greyish-white,  with  a  slight  greyish-brown  border ;  cilia  white. 
Body  and  legs  grey  ;  tarsi  with  brown  bands. 

Expanse  1|  inch. 

Hah.  Kangra.     In  coll.  British  Museum. 

Fam.  Heliothida. 
Genus  Pradatta,  Moore. 

Praoatta  bimagulata,  n.  sp. 

Male.  Fore  wing  pale  straw^yellow,  the  veins  indistinctly  lined 
with  ochreous-red  ;  a  minute,  black,  discocellular  dot  at  upper  end 
of  the  cell :  hind  yring  white.  Body  pale  straw-yellow ;  thorax 
in  front  and  palpi  brighter ;  fore  legs  aboye  ochreous-brown,  tibial 
claws  black. 

Expanse  \  inch 

Hab.  Dharmsala.     In  coll.  British  Museum. 

Gknus  Masalia,  Moore. 

MaSALIA  T08TA,  U.  Sp. 

Female,  Fore  wing  ochreous-red,  with  a  slight  pale  yellow  streak 
extending  through  end  of  the  cell  to  near  the  outer  margin ;  costal 
edge  also  pale  yellow ;  cilia  slightly  edged  with  white.     Hind  wing 
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pale  straw-yellow ;  yeins  and  outer  border  sligbtlj  speckled  with 
minnte  red  scales ;  cilia  with  a  pale  red  ioner  border.  Underside 
pale  ochreous-^yellow  ;  yeins  of  fore  wing  and  costal  border  of  bind 
wing  ochreous-red.  Thorax,  front  of  head,  palpi,  and  l^s  aboTC 
ochreous  ;  fore  tibial  claws  black  ;  abdomen  pale  straw-yellow. 

Expanse  1|  inch. 

Hob.  Dbarmsala.     In  coll.  British  Museum. 

Fam.  Anthophilida. 

Genus  MrrACHRosns,  Huhner. 
(Syn.  Leptosia,  6u6n^.) 

Mbtachrostis  contingens,  n.  sp. 

Dark  grey.  Fore  wing  with  a  basal  and  three  equidistant  tnms- 
▼erse  more  or  less  interrupted  brown  wayed  bands  ;  the  third  band 
broadest  at  end  of  the  cell  and  there  forming  a  reniform  spot ;  before 
whicb  is  an  orbicular  spot ;  a  submarginal  sinuous  pale  line.  Hind 
wing  cinereous-grey,  with  short,  posterior,  sinuous,  brown-speckled 
bands  ;  a  marginal  black  lunular  line  to  both  wings.  Body,  palpi, 
and  tarsal  bands  dark  grey  ;  legs  cinereous. 

Expanse  ^  inch. 

Hab,  Dbarmsala.     In  coll.  British  Museum. 


Fam.  AcoNTiiDJi. 
Genus  Canna,  Walker. 

CaNNA  8PLENDEN8,  U.  Sp. 

Male.  Upperside :  fore  wins;  with  a  large,  broad,  wayed-bordered, 
pale  emerald-green  patch,  whidh  terminates  in  a  small  lower  spot  on 
hind  margin  near  the  base,  both  with  dark  brown  speckled  marsins ; 
outer  area  of  wing  pale  green,  crossed  by  a  white  lunular  discal  line ; 
a  white-centred  brown  anterior  spot  and  a  white  posterior  spot  on 
exterior  marein ;  two  minute  spots  also  on  costa  before  the  apex ; 
cilia  green,  altemated  with  brown ;  hind  wing  pale  pinkish-brown ; 
margin  palest.  Body  pale  brown:  front  of  thorax  and  yertex 
emerald-green,  hind  part  of  thorax  and  dorsal  tuft  on  middle  of 
abdomen  black-fringed. 

Expanse  If  inch. 

Hab.  Dbarmsala,  6200  feet ;  August.     In  coll.  British  Museum. 
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November  20,  1888. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  reports  on  the  additions  made 
to  the  Society's  Menagerie  during  the  months  of  Jane,  July,  August, 
September,  and  OctoW,  1888: — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  June  was  107,  of  which  9  were  by  birth, 
29  by  presentation,  6  by  purchase,  3  by  exchange,  and  60  were 
received  on  deposit.  The  total  number  of  departures  during  the 
same  period  by  death  and  removals  was  85. 

The  most  noticeable  additions  during  the  month  were : — 

Three  specimens  of  Pallas's  Sand-Grouse  [Syrrhaptea  paradoxus), 
captured  out  of  the  many  flocks  of  this  Asiatic  bird  that  have  lately 
visited  the  British  Islands.  One  of  these  (received  June  2nd)  was 
taken  near  Berwick-on-Tweed,  and  presented  by  Mr.  Howat  Crane, 
the  two  others  were  obtained  on  the  Island  of  Tiree,  Argyllshire, 
and  presented  (June  16th)  by  Lieut.-Col.  Irby  and  Capt.  Saville 
Reid. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  July  were  148  in  number ;  of  these  64  were  acquired  by 
presentation,  18  by  purchase,  3  by  exchange,  37  by  birth,  and  26 
were  received  on  deposit.  The  total  number  of  departures  during 
the  same  period  by  death  and  removals  was  122. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  August  were  145 ;  of  these  bO  were  acquired  bv  presen- 
tation, 12  by  purchase,  20  by  birth,  6  by  exchange,  and  27  were 
received  on  deposit.  The  total  number  of  departures  during  the 
same  period  by  death  and  removals  was  106. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  September  were  81 ;  of  these  54  were  acquired  by  presen- 
tation, 9  by  purchase,  3  by  exchange,  9  were  bred  in  the  Gardens, 
and  6  were  received  on  deposit.  The  total  number  of  departures 
during  the  same  period  by  death  and  removals  was  92. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  October  were  93,  of  which  12  were  by  birth,  43  by  pre- 
sentation, 8  by  purchase,  3  by  exchange,  and  27  were  received  on 
deposit.  The  total  number  of  departures  during  the  same  period  by 
death  and  removals  was  144. 


The  following  extracts  were  read  from  a  letter  addressed  to  the 
Secretary  by  Prof.  J.  B.  Steere,  CM  Z.S.,  dated  Manilla,  Philip- 
pmes,  June  25th,  1888  :— 

**  Since  the  receipt  of  vour  letter  I  have  been  in  the  interior  of  the 
little-known  island  of  Mindoro,  and  have  had  the  satis&ction  of 
procuring  specimens  of  a  stranee  animal  there,  which,  though 
generally  talked  of  throughout  the  Philippines,  is  little  known  to 
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scientific  men  \  This  is  the  *'  Tamaron/  From  the  native  reports 
1  could  make  out  nothing  hut  that  it  was  a  large  fierce  heast 
with  sharp  horns,  which  attacked  all  who  came  near  it.  While 
in  this  city  last  July  I  saw  a  professed  example  mounted  in  the 
Dominican  College  of  Santo  Tomas.  From  what  I  could  make 
out  of  it  at  that  time  I  thought  the  head  was  that  of  a  calf  of  the 
species,  and  that  the  skin  of  a  young  Bufialo  had  heen  used  for  the 
remainder  of  the  specimen.  I  now  know  that  the  first  part  of  my 
impression  was  correct.  I  am  not  now  so  certain  of  the  second 
part,  as  to  the  skin  of  a  young  Buffalo  having  heen  used,  and  shall 
examine  the  specimen  again. 

*^  In  Mindoro  I  procured  three  full-grown  individuals  (two  males 
and  one  female)  of  the  Tamaron,  and  have  preserved  the  skins  and 
skeletons. 

''  The  following  is  my  description,  as  taken  from  the  animals  when 
first  killed : — 

"  General  colour  of  skin  and  hair  hlack,  hair  short  and  rather  fine. 
A  greyish-white  stripe  running  from  near  the  inner  comer  of  the 
eye  towards  the  hase  of  the  horn  (this  stripe  three  inches  long  by 
one  inch  wide),  a  greyish-white  spot  above  each  hoof  on  all  feet, 
and  a  greyish-white  patch  on  inner  side  of  lower  fore  leg  ;  skin  and 
hair  of  groin  white ;  bare  skin  of  nose  and  lips  black ;  horns  and  hoofs 
black  ;  tips  of  horns  pointed  and  polished  ;  horns  triangular,  with  a 
tendency  in  the  bulls  towards  thickening  and  flattening  at  the  base ; 
lower  part  of  the  boms  with  deep  irregular  pits  ;  several  of  the  last 
vertebrflB  of  the  tail  aborted.  Size  of  No.  1,  an  old  bull : — length  from 
point  of  nose  to  tip  of  tail  eight  feet  one  inch  ;  length  of  tail  one  foot 
five  inches ;  length  of  tassel  of  hairs  at  end  of  tail  two  and  a  half 
inches ;  height  at  shoulder  three  feet  six  inches  ;  from  breast-booe 
to  sole  of  fore  foot  one  foot  eight  inches  ;  len^h  of  horns  one  foot 
two  inches  ;  circumference  of  horns  at  base  thirteen  inches ;  horns, 
distance  apart  at  base  one  and  a  half  inch,  at  points  ten  inches; 
length  of  head,  before  skinning,  one  foot  four  inches. 

**  No.  2,  an  old  cow,  differed  but  little  in  measurements,  being 
eight  feet  in  length  ;  height  at  shoulder  three  feet  five  inches ;  the 
horns  vtere  weaker  and  rounder  at  the  base. 

**  No.  3,  a  full-grown  young  bull,  was  eight  feet  two  inches  long ; 
height  at  shoulder  three  feet  five  inches,  at  hip  three  feet  six  inches ; 
horns  little  worn  and  one  foot  five  inches  long. 

"  The  body  of  the  Tamaron  is  very  round  and  muscular,  as  are  the 
legs. 

"The  horns  run  downwards  and  backwards  nntil  they  reach  the  line 
of  the  eye  and  upper  edge  of  the  nose,  and  then  pass  nearly  straight 
backwards,  turning  towards  each  other  moderately  at  the  points. 

"  The  animals  are  Bufialo-like  in  habits  ;  they  come  out  upon  the 
sandy  reaches  of  the  rivers  at  night  to  fight  and  to  escape  the  insects, 

^  See  oommunicatioDS  from  Mr.  A.  B.  Everett,  Dr.  A.  B.  Meyer,  and  Mr. 


Bartlett  on  this  subject,  P.  Z.  S.  1878,  pp.  792,  881, 882 ;  also  Dr.  Meyer's  U 
*  Nature,'  xzxix.  p.  9  (1888) ;  and  Dr.  Hoffinann's  article  in  Abh.  k.  ZooL  Mas. 
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and  gather  together  in  hands  of  some  size.  They  separate  hy  day 
going  two  or  three  together,  or  solitarily,  into  the  low  hottoms  at  the 
hack  of  the  streams,  feeding  on  the  wild  cane  and  making  their  way 
to  the  little  forest-streams  and  pools,  in  which  they  bathe  in  the 
water  and  mud  like  the  Buffaloes. 

*'  The  domestic  Buffalo  (Buhalus  indicu9\  the  only  beast  of  burden 
here,  has  escaped  from  its  owners  in  the  island  of  Mindoro  in 
lai^  numbers,  and  is  now  found  wild,  and  is  called  '  Cimmarone/ 
The  Tamaron  and  these  come  in  frequent  conflict,  the  Taraaron 
being  said  to  attack  it  at  first  sight,  and,  though  much  smaller,  being 
quicker  and  stronger,  to  drive  the  Buffaloes  back.  The  '  Tamaron/ 
from  all  I  can  make  out,  is  nearest  to  the  Anoa  of  Celebes,  and 
raises  a  new  problem  in  distribution.  If  Mr  Wallace's  generic  name 
stand  it  might  be  called  Anoa  mindorensiSf  if  not  already  named,  or  if 
that  of  Beichert  is  adopted,  Frohubalua  mindorentU** 

Mr.  Edgar  Thurston,  C.M.Z.S.,  exhibited  and  made  remarks  upon 
a  fine  series  of  Corals  and  other  marine  animals  which  he  had 
collected  on  islands  in  the  Gulf  of  Manar,  Indian  Ocean. 


Mr.  Henry  Seebohm,  F.Z.S.,  exhibited  examples  of  Phasianus 
shiiun  collected  by  General  Prejeyalski  in  the  upper  yalley  of  the 
Tarim  Biyer,  and  an  example  of  a  new  species  of  Phananm  from 
the  shores  of  Lob-Nor,  respecting  which  he  communicated  the  fol- 
lowing note  by  Herr  Theodore  Pleske : — 

'<  Amongst  the  collection  of  bird-skins  which  General  Prejeyalski 
brought  from  Lob-Nor  is  a  fine  series  of  a  species  of  Pheasant  which 
he  provisionally  determined  as  Fhananus  ahawi  (Prejeyalski,  **  Von 
Kuldscha  iiber  der  Tian-Schan  an  der  Lob-Noor,"  Isvest.  Imp.  Buss. 
Geogr.  Obsch.  xiii.  p.  275,  18/7).  He  afterwards  described  it  as  a 
new  species  under  the  name  of  P.  tarimensis  (Prejevalski,  Dritte 
Beise  in  Central  Asien,  aus  Saissan  Uber  Chami  nach  Thibet  und 
an  die  Quellen  des  Gelbe  Flusses,  p.  95.  A  review  of  this  work, 
which  was  published  in  1 883,  will  be  found  in  the  *  Journal  fiir 
Omithologie,'  1886,  p.  524.) 

**  PhanoHua  tarimensia  is  very  closely  allied  to  P.  ahaun^  but  differs 
from  it  in  two  important  particulars  : 

**  a.  The  wing-coverts  are  yellowish  brown  instead  of  ashy  grey  ; 

"  b.  The  margins  of  the  feathers  of  the  rump  and  of  the  upper 
tail-coverts  are  green  and  buff  instead  of  copper-red. 

**  It  ranges  from  Karaschar,  in  the  lower  valley  of  the  Tarim  Biver, 
and  the  valley  of  the  Tschertscbe  Darya  to  the  shores  of  Lob-Nor.'' 

Mr.  Seebohm  added  the  following  remarks : — 

**  General  Prejevalski  obtained  examples  of  P.  ahawi  in  the  valleys 
of  the  Aksu-Darya  and  the  Rhoten -Darya  near  their  confluence  with 
the  middle  stream  of  the  Tarim  Biver,  and  in  the  oasis  of  Sa-tschen, 
which  do  not  differ  from  those  obtained  by  Dr.  Scully  near  the 
.  city  of  Kashgar.  They  were  originally  described  by  him  as  P.  aai- 
ehenenaia,  a  name  subsequently  withdrawn  in  favour  of  P.  insignia, 
both  names  being  synonyms  of  P.  ahawi. 
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'*  The  green  and  buff  upper  tail-coverts  of  P.  tarimefms  distinguish 
it  both  from  P.  colchieus  and  its  allied  races,  in  which  the  upper 
tail-coverts  are  copper-red,  in  some  examples  alternating  with  green 
in  certain  lights ;  and  from  P.  torguatms  and  its  allied  races,  in  which 
they  are  green  and  slate-grey.  Both  in  its  geographical  range  and 
in  its  coloration  it  is  intermediate  between  these  two  groups ;  but 
on  the  whole  its  affinities  seem  to  be  with  the  latter  i£  we  attach 
importance  to  the  characters  of  the  tail-feathers,  which  are  narrowly 
barred  with  dark  brown  betipreen  buff  rather  than  olive  spaces." 


Mr.  Henry  Seebohm,  F.Z.S.,  exhibited  a  specimen  of  the  Sociable 
Lapwing  ( Vanellua  gregariua)  which  had  been  shot  in  Lancashire 
about  twenty-five  years  ago,  aud  was  the  only  example  of  this  species 
which  had  been  known  to  have  occurred  in  the  British  Islands. 
Mr.  Seebohm  made  the  following  remarks: — "The  specimen  now 
exhibited  was  shot  by  a  farmer  named  John  Jackson  out  of  a  flock 
of  Peewits  in  autumn,  and  was  preserved  by  a  gamekeeper  of  the 
name  of  John  Isles,  who  placed  it  in  a  case  of  stuffed  birds  belonging 
to  another  gamekeeper  of  the  name  of  Joseph  Frankland.  It  re- 
mained for  many  years  in  this  case,  which  contained  about  sixty 
other  birds,  ancl  was  taken  care  of  by  a  farmer  of  the  name  of 
William  Frankland,  a  brother  of  the  gamekeeper,  who  lived  at 
Holcombe,  near  Bury. 

''  Whilst  it  was  in  Frankland's  possession  it  was  erroneously  identi- 
fied as  a  Cream-coloured  Courser,  and  was  recorded  as  such  (Mitchell, 
*  Birds  of  Lancashire/  p.  175).  It  is  now  in  the  possession  of  Mr. 
W.  H.  Doeg,  of  Manchester,  who  has  kindly  sent  it  up  for  exhibition. 

''The  bird  was  shot  some  time  between  the  years  1 860  and  1 866,  at 
Whitehall,  about  two  miles  from  St.  MichaePs  on  Wyre,  and  neuiy 
ten  miles  south-east  of  Fleetwood,  not  far  from  the  celebrated  Pilling 
Moss,  where  the  Black-headed  Gulls  used  to  breed. 

*«  The  pedigree  of  the  specimen  appears  to  be  perfectly  satisfactory, 
and  the  appearance  in  this  country  of  a  species  which  breeds  m 
South-west  Siberia  only  adds  another  case  to  many  similar  accidental 
occurrences.  It  is  in  immature  plumage,  probably  about  a  year  old. 
There  are  no  signs  of  the  dark  streaks  on  the  breast  nor  of  the  buff 
streaks  on  the  back  so  characteristic  of  young  in  first  plumage ;  but 
the  black  on  the  crown  and  on  the  belly  and  the  chestnut  on  the 
thighs  are  only  beginning  to  appear.  Its  shortest  primaries  are 
black  on  the  outer  webs  and  white  on  the  inner  webs,  a  character 
which  separates  the  species  at  all  ages  from  its  thirteen  allies.  It 
has  a  small  hind  toe ;  the  outer  tail-feather  on  each  side  is  entirely 
white ;  the  other  tail-feathers  are  crossed  by  a  dark  band,  and  the 
secondaries  are  entirely  white.  The  combination  of  the  four  last- 
mentioned  characters  is  also  diagnostic  of  the  species." 


The  following  papers  were  read  : — 
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1.  Contribution  to  the  Skeletal  Anatomy  of  the  Mesosuehia 
based  on  Fossil  Remains  from  the  Clays  near  Peter- 
borough in  the  Collection  of  A.  Leeds,  Esq.  By  J.  W. 
HULKB,  F.Z.S. 

[BeoeiTedJuljl4,1888.] 
(PUtcB  XVIII.  &  XIX.) 

The  primary  diTisions  of  the  Order  Crocodilia  laid  down  by 
CuTier  (1),  and  extended  by  R.  Owen  (2)  and  by  T.  Huxley  (3% 
are  so  true  to  nature  that  they  have  been  substantially  adopted  by 
all  subsequent  writers  and  have  proved  insusceptible  of  material 
modification.  However,  within  these  great  divisions  the  classifi- 
cation of  the  Crocodilia  has,  as  Strauch  truly  remarks  with  reference 
to  its  extant  members,  ever  constituted  one  of  the  more  difficalt 
tasks  of  the  systematic  herpetologist  (4).  This  he  rightly  attributes 
principally  to  the  small  amount  of  material  available  for  an  exhaustive 
study  of  the  entire  skeleton  of  the  several  Crocodilian  species 
preserved  in  our  Museums,  and  in  some  measure  to  the  mutable 
nature  of  those  parts  from  which  the  systematic  herpetologist  has 
mainly  taken  the  distinctive  characters  he  employs,  viz. — the  skull, 
in  which  the  proportions  of  the  proper  cranial  and  the  facial  region 
notably  alter  with  the  age  of  the  individual  in  all  species ;  and  the 
integument,  the  scutes  of  which  exhibit,  within  limits,  differences  as 
regards  their  shape  and  their  arrangement  in  the  same  species. 
Even  now,  after  an  interval  of  more  than  twenty  years  since  the 
publication  of  Strauch's  admirable  synopsis  (5),  no  public  osteo- 
logical  collection  in  this  metropolis,  so  far  as  I  can  ascertain, 
possesses  a  series  illustrating  the  changes  of  form  which  the  Croco- 
dilian skeleton  undergoes  in  its  growth  from  the  joune  to  the 
mature  indiridual  in  any  one  species.  Indeed  as  regards  one — 
Gavialut  and  this  not  the  least  important,  I  find  that  neither  the 
British  Museum  nor  that  of  the  Royal  College  of  Surgeons  contains 
a  single  entire  skeleton.  The  latter,  however,  possesses  a  few 
detached  bones  of  this  genus  (crania  are  well  represented  in  both 
collections).  Exact  and  comprehensive  anatomical  knowledge  not 
limited  to  external  features,  but  extended  to  the  whole  skeleton  and 
to  the  soft  parts,  must  form  the  only  safe  basis  of  any  enduring  classifi- 
cation. As  regards  the  extinct  members  of  the  Order,  the  difficulties 
are  for  very  obvious  reasons  greatly  increased.  Highly  instructive 
as  are  the  magnificent  skeletons  bedded  in  slabs  of  rock  that  adorn  our 
galleries,  these  often  fail  to  afford  information  respecting  forms  and 
structural  details  which  yet  may  be  of  first-rate  importance.  Ob- 
viously many  such  details  can  only  be  apprehended  by  the  study  of 
detached  bones  that  can  be  separately  handled,  and  be  viewed  in  turn 
from  every  side.  It  is  the  facility  ibr  such  study  that  gives  a  high 
value  to  a  large  collection  of  Crocodilian  remains  from  pits  opened  in 
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the  Oxford  Clay  \  near  Peterborough,  obtained  by  A.  Leeds,  Ea^., 
to  whom  I  tender  my  warm  thanks  for  most  courteously  affording 
me  an  opportunity  of  studying  them  at  leisure  during  the  past 
winter.  They  are  easily  freed  from  the  clay  by  washing,  after 
which  many  of  the  bones,  except  for  some  crushing  by  earth-pressure, 
are  nearly  as  complete  as  freshly  macerated  osteological  specimens. 
The  mode  of  their  occurrence  in  the  rock,  their  fades,  and  their 
relative  proportions  concur  in  affording  a  high  degree  of  probability 
to  Mr.  A.  Leeds's  conviction  that  each  of  his  series  represents  one 
individual,  and  is  not  derived  from  several  skeletons.  An  im- 
pression that  tbey  help  to  clear  up  some  points  in  the  skeletal 
structure  of  the  earlier  Crocodilians  hitherto  obscure  and  requiring 
confirmation  is  my  apology  for  offering  an  account  of  these  remains. 
Mr.  Leeds* s  collection  contains  remains  referable  to  both  the 
primary  groups  into  which  Messrs.  £.  and  £.  £.  Deslongchamps  in 
their  classical  *  Memoirs '  (6)  divide  the  family  Teleosauria  ;  their 
genus  Teleosaurua  is  exemplified  by  a  member  of  the  subgenus 
Steneosaurus,  and  their  genus  MetriorhynchM  by  probably  more 
than  one  species.  Mr.  Lieeds  tells  me  that  Steneosaurian  renuiins 
occur  sparingly  and  they  are  restricted  to  the  upper  beds,  whereas 
those  of  MetriorhynchuB  are  plentiful,  and  they  are  distributed 
throughout  the  whole  series  of  the  beds,  from  the  uppermost  to  the 
lowest  exposed  in  the  pits. 

The  cranial  characters  distinctive  of  the  two  genera  laid  down  by 
Messrs.  Deslongchamps  (7)  are  plainly  recognizable  in  the  skulls  in 
Mr.  Leeds's  collection.  As,  however,  these  are  much  crushed  and 
otherwise  imperfect,  I  do  not  offer  any  description  of  them. 

Metbiorhtnchus. 

Vertebrce, — ^AU,  except  the  first  two  and  the  two  sacral,  hare  both 
terminal  surfaces  of  the  centrum  more  or  less  concave,  the  character 
which  stamps  the  Protosuchii  of  E.  Owen  (8),  the  MesosucJUa  of 
T.  Huxley  (9),  ;and  distinguishes  these  from  all  the  more  recent 
Crocodilians,  including  those  of  Tertiary  age  and  also  the  extant 
members  which  together  compose  Huxley's  suborder  Eusuchia  (10). 

Atlas. — ^This  vertebra  (Plate  XVIIL  fig.  1)  is  composed  of  the 
same  elements  as  in  extant  Crocodiles,  viz. — of  an  azygos  ventral 
piece  C  basilar  StUck,"  Stannius)  (11);  of  a  pair  of  lateral  pieces 
which,  in  conjunction  with  the  basilar  piece,  constitute  an  incomplete 
ring ;  of  a  par9  odontoidea  ;  and  of  an  upper  piece  (*'  pi^  sup^ 
rieure,"  Cuvier ;  oberes  Schlussstiick  of  German  zootomists).  The 
existence  of  this  last  element  may  not  be  doubted,  although  it  is  not 
preserved  in  any  atlas  in  the  collection,  since  its  presence  has  been 
demonstrated  in  the  earlier  Crocodilians  of  the  Lias  (12),  in  those 
of  contemporary  rocks  in  Normandy  (13),  in  those  of  Tertiary 
rocks  (notwithstanding  Ludwig's  opinion  that  it  is  absent  from  the 
Crocodilians  of  the  Mayence  basin  (14) — an  idea  founded  on  a  mis- 
apprehension), as  it  is  also  in  all  extant  Crocodilians. 

^  Through  misapprehensioii  of  information  given  me  respecting  these  pita.  T 
was  formerly  under  the  impreedon  that  tbey  were  in  the  Kimmeridge  Clay. 
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In  immatuTe  indiTiduals  all  the  component  elements  of  the  atlas 
are  distinct,  hut  in  mature  individuals  they  are  often  synostosed,  as 
ire  also  the  atlas  and  epistropheus. 

Basilar  piece  (Stannins). — In  its  form  and  its  connections  this 
part  agrees  closely  with  that  of  extant  Crocodilians.  Its  anterior  or 
cranial  surface  contribntes  nearly  the  lower  or  ventral  half  of  the 
articular  cup  for  the  reception  of  the  occipital  condyle.  Its  inferior 
surface  is  convex  transversely  ;  whibt  its  superior  is  slightly  concave 
in  this  direction,  and  it  is  adapted  to  the  corresponding  surface  of  the 
pars  odontoidea.  Its  supero-lateral  margins  unite  with  the  ''  lateral 
meces."  Its  posterior  margin,  thin,  has  at  its  junction  with  the 
lateral  margin,  on  each  side,  a  large  articular  facet  for  the  first  pair 
of  ribs. 

**  Lateral  pieces.^' — These  are  composed  of  a  thin,  compressed, 
upper  part  which  forms  the  side-waii  of  the  neural  canal,  and  of  a 
stouter  lower  half.  The  division  between  these  two  parts  is 
indicated  on  the  median  surface  by  a  slight  horizontal  ridge  which 
marks  the  former  attachment  of  the  **  transverse  ligament."  The 
anterior  border  of  the  stouter  lower  part  is  so  wide  that  it  deserves 
the  term  surface.  Smooth,  articular,  forming  a  small  segment  of  a 
circle,  it  contributes  the  upper  lateral  border  of  the  occipital  cup. 
The  inferior  border  of  the  lateral  piece  unites  with  the  supero- 
lateral border  of  the  "  basilar  piece."  The  posterior  border,  and  the 
upper  border  of  the  upper  part  of  the  lateral  piece,  that  part  which 
bounds  the  neural  canal,  are  thin ;  and  at  their  junction  they  are 
produced  backwards,  and  they  form  a  rudimentary  post-zygapophysis 
which  articulates  with  a  similarly  dwarfed  prae-zygapopbysis  on  the 
epistropheus.  The  outer  surface  of  the  "  lateral  piece  "  is  traversed 
obliquely  by  a  ridge,  which,  starting  from  the  angle  formed  by  the 
junction  of  the  anterior  and  superior  margins  of  that  part  of  the  bone 
which  bounds  the  neural  canal,  descends  in  a  backward  direction 
towards  the  postero-inferior  angle,  where  it  ends  in  a  small  projection 
or  tubercle  situated  in  the  level  of  the  diapophysis  on  the  epistro- 
pheus. For  reasons  presently  stated  this  little  tubercle  should  rank 
as  an  upper  atlantal  transverse  process  or  diapophysis.  The  median 
aspect  of  the  stouter,  lower  part  of  the  lateral  piece  rests  on  the 
pare  odontoidea. 

Pare  odontoidea. — ^This  has  a  slightly  skewed  cubic  or  pyramidal 
form,  its  inferior  or  ventral  part  being  slightly  smaller  than  the 
upper.  The  posterior  surface,  plane,  is  marked  by  horizontal 
ridges  and  furrows  indicative  of  synchondrosis  with  the  cranial, 
terminal  surface  of  the  centrum  of  the  epistropheus.  In  aged 
individuals  it  is  frequently  synostosed  with  this.  The  outline  of  this 
(posterior)  surface  of  the  pare  odontoidea  is  an  inequilateral  four- 
sided  figure,  in  which  the  upper  is  longer  than  the  lower  side 
Upon  its  upper  surface  may  be  discerned  (1)  a  relatively  wide, 
smooth,  median  tract — the  floor  of  the  neural  canal ;  this  is  slight!) 
encroached  upon  laterally  by  (2)  a  rough  synchondrosial  impression, 
marking  the  attachment  of  the  neurapophysis,  which  also  descends 
upon  the  lateral  surface.     The  postero-lateral  angles  of  the  upper 
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surface  of  tbe  pars  are  tnincated  by  the  abutments  of  the  most 
anterior  part  of  tbe  nenrapopbysis  of  tbe  epistropbeus.  Upon  the 
anterior  or  cranial  surface  oftbepflT»are  discernible:— {1)  a  smooth 
upper  tract  of  rbomboidal  outline,  of  which  tbe  upper  angle  is 
truncated  by  tbe  neural  canal ;  this  area  contributes  tbe  upper, 
central,  and  deepest  part  of  tbe  occipital  condylar  cup  ;  and  (2) 
a  lower,  larger  tract  looking  downwards  and  forwards,  stamped  by 
wrinkling  denoting  syncbondrosial  union  with  the  "  basilar  piece." 

Epistropheus  (Axis).— This  bone  (Plate  XVIII.  fig.  1)  differs 
from  all  the  vertebrae  posterior  to  it,  (1)  in  the  great  antero-posterior 
extent  of  its  spinous  process  and  of  its  neurapophysis,  which  latter, 
prolonged  in  advance  of  its  proper  centrum,  abuts  slightly  upon  the 
pars  f  and  (2)  in  the  flatness  of  the  anterior  terminal  surface  of  its 
centrum,  which  in  immature  individuals  bears  the  stamp  of  synchon- 
drosis, and  in  aged  individaals  is  often  synostosed  with  the  pars. 
Tbe  posterior  terminal  surface  of  the  centrum  is  concave.  In  the 
level  of  the  neuroceutral  suture,  not  quite  equidistant  from  the  two 
ends  of  the  centrum,  but  rather  nearer  to  the  cranial,  is  a  stout, 
upper,  downward  slanting,  transverse  process  (diapopbysis)  ;  its  cross 
section  is  oval  in  outline,  the  major  axis  horizontal ;  and  at  the  lower, 
anterior  angle  of  tbe  lateral  surface,  where  this  joins  the  under  sur- 
face of  the  centrum,  is  an  inconspicuous  facet  (parapophysis)  for  the 
capitulum  costce.  Below  the  neural  sature  the  middle  of  the 
centrum  is  compressed,  and  its  sides  here  inclining  inwards  meet 
ventrally  in  a  narrow  edge  or  keel. 

The  morphology  of  some  of  the  component  parts  of  tbe  atlas  has 
been  much  discussed,  nor  have  the  last  words  been  spoken.  The 
correspondence  of  tbe  pars  odontoidea  to  the  odontoid  process  of 
the  epistropheus  in  higher  Vertebrates  was  recognized  by  Cuvier 
(15).  If  the  body  of  a  vertebra  be  defined  as  that  part  of  it  which 
is  traversed  by  the  notocbord,  then,  beyond  doubt,  embryology 
demonstrates  that  the  pars  odontoidea  is  a  vertebral  centrum,  and 
also  that  it  belongs  to  the  atlas,  since  in  an  early  embryonic  stage 
the  notocbord  may  be  seen  piercing  it,  and  it  evidently,  together 
with  tbe  pair  of  ''lateral  pieces"  and  the  basilar  piece,  forms  one 
undifferentiated  "continuum."  These  views  of  the  morphology  of 
the  pars  have  been  held  by  nearly  all  writers.  £.  Deslongchamps 
alone,  I  think,  regarded  the  pars  as  representing  the  centrum,  not 
of  the  atlas,  but  of  a  vertebra  once  ancestrally  present  between  the 
atlas  and  the  epistropheus,  but  now  reduced  to  a  rudiment.  He 
appears  to  have  been  led  to  form  this  opinion  by  the  occurrence  of 
a  notch  m  the  free  border  of  the  spinous  process  of  the  epistropheus, 
and  by  tbe  great  antero-posterior  extent  of  the  neurapophysis  of 
this  latter.  These  facts  appeared  to  him  to  hint  that  the  neural 
arch  of  the  epistropheus  comprises  two  parts  originally  distinct, — 
one  posterior,  the  proper  arch  of  the  epistropheus,  the  other  anterior, 
the  neural  arch  of  a  vertebra  immediately  anterior  to  the  epistro- 
pheus which,  its  own  centrum  being  reduced  to  a  rudiment,  has 
coalesced  with  that  of  the  epistropheus  (16).  This  conception  of 
the  pars  is  untenable. 
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That  the  pair  of  << lateral  pieces"  which,  ahove,  form  the  aide- 
walls  of  the  nearal  canal,  below  join  the  basilar  piece,  in  front 
contribate  to  the  sapero-lateral  part  of  the  cup  for  the  occipital 
condyle,  which  internally  rest  on  the  upper  part  of  the  antero-lateral 
aspect  of  the  pan,  encroaching  slightly  on  the  upper  surface  of  this 
latter,  are  the  morphological  equiyalents  of  the  neurapophyses  of 
other  TertebrsB  is  universally  accepted.  It  is  probable  that  they 
also  comprise  that  part  which  in  Mammalia,  under  the  guise  of  the 
expanded  root  of  the  neurapophysis,  contributes  the  dorso-antero- 
lateral  portion  of  the  body  of  the  vertebra  which  P.  Albrecht  has 
named  A«mt-centroid  (17).  This  part  of  the  atlas  retains  its 
individuality  throughout  the  vertebral  column  in  some  early  reptiles, 
of  which  JctinodoH  is  an  example.  Gaudry,  who  has  given  ex- 
cellent figures  of  the  vertebrae  of  this  Saurian  in  his  admirable 
'  Enchainements,'  very  appropriately  named  this  part  pleura- 
centrum  (18) ;  and  this  term  has  been  adopted  by  £.  D.  Cope,  who 
originally  had  designated  the  same  part  centrum  in  his  accounts  of 
Trimerorkaehidians  from  homotaxic  rocks  in  N.  America  (19). 

No  part  of  the  atlas  has  been  the  subject  of  more  discussion  than 
the  axygos  '*  baeiiar  piece  *'  which  inferiorly  completes  the  ring. 
Cuvier  regarded  this  as  the  body  of  the  atlas  (20).  B.  Owen 
considered  it  to  be  ^*  the  inferior  part  of  the  centrum  of  the  atlas  '* 
(21).  He  also  regarded  it  as  homologous  with  the  ventral  spur  or 
carina  present  in  the  cervical  and  in  the  foremost  thoracic  vertebne 
in  extant  Crocodiles,  from  which  it  differs,  he  remarked,  in  being 
autogenous,  further,  this  author  identified  it  with  the  foremost  of 
the  **  subvertebral  wedge-bones  **  which  in  Ichthyoeaurua  supple- 
ments inferiorly  the  atlantal  cup  for  the  occipital  condyle  (22). 
To  the  *'  subvertebral  wedge-bones,''  to  the  ventral  spur  of  the 
cervical  vertebrae  of  extant  Crocodilians,  and  to  the  Crocodilian 
atlantal  basilar  piece,  R.  Owen  applies,  alike  to  all,  the  term 
hypapophyeU.  But  are  all  these  morphologically  equivalent 
structures,  and  is  this  term  properly  applicable  to  all  7  Apparently 
R.  Owen  himself  has  not  invariably  used  the  term  hypapophysU  in 
the  same  sense,  since  he  evidently  has  applied  it  to  a  part  which  in 
one  instance  is  a  downward  extension  of  the  centrum,  and  in 
another  instance  he  has  connected  it  with  a  part  having  an  auto- 
genous origin  distinct  from  the  centrum.  Now  in  embryos  of 
extant  Crocodilians  it  is  easily  demonstrable  that  the  ventral  spur  of 
the  cervical  vertebree  is  a  downward  production  of  the  centrum,  with 
the  tissues  of  which  it  is  always  continuous  (23).  To  this  the  term 
hypapophyne  strictly  applies.  The  cervical  vertebrae  in  many  extant 
lizards  have  a  ventral  spur  of  identic  origin,  but  together  with  this 
there  is  frequently  present  another  element,  intercalated  ventrally 
between  the  vertebral  centra,  originating  independently  of  these, 
though  later  it  not  unusually  coalesces  with  the  genuine  hypa- 
pophysis,  commonly  of  the  posterior  of  the  pair  of  vertebrse  between 
which  the  primitively  separate  piece  lies.  Instances  of  such  inter- 
calated pieces  are  common.  They  are  shown  in  the  two  annexed 
sketches  of  cervical  vertebrae  of  Iguana  sp.  and  Trachyoeaurue 
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rugonti.  In  the  fonner  the  *  intercalary*  or  intereentrum  only  is 
present ;  in  the  latter  lizard  it  coexists  with  a  f<enuine  hypapophysU. 
In  any  comparison  of  the  Crocodilian  atlantal  basilar  piece  with  the 
foremost  of  the  "  subvertebral  wedge-bones  '*  of  lekthyosaurus,  the 
morphological  significance  of  the  pair  of  long,  slender  hypaxonic 
styles  attached  to  the  former  may  not  be  ignored.  These  styliform 
bones  were  regarded  by  Cuvier  as  *'  apophyses  tranwerses'*  (24). 
Their  separate  ossification  is  unfavourable  to  this  view,  which  is  not 
now  maintained  by  anyone.  Their  inferior  position  might  seem  to 
suggest  their  being  a  form  of  chevron.  Is  this  a  tenable  sup- 
position ?  The  individual  distinctness  of  each  style,  the  absence  of 
union  of  their  ventral  ends,  is  not  sufficient,  of  itself,  to  refute  this 
idea,  since  Ichthyosaurus  and  Plesiosaurus  furnish  familiar  examples 
.  of  the  complete  separateness  of  the  two  styles  constituting  thdr 
caudal  chevrons.  It  is  scarcely  necessary  to  state  that  the  reptilian 
caudal  chevron  originates  in  a  downward  extension  of  an  inter- 
centrum.  This,  as  Dr.  6.  Baur  has  mentioned,  is  plainly  demon- 
strable in  Sphenodon  (25).  The  development  of  the  intercalated 
part  seems  often  to  be  inversely  proportioned  to  that  of  the  freely 
ventrally  dependent  part  that  forms  the  chevron.  The  former  may 
be  reduced  to  a  mere  rudiment,  or  it  may  even  disappear,  whilst  the 
latter  may  persist  in  its  perfect  form.  I  do  not  call  to  mind  an 
example  of  the  concurrence  of  an  intereentrum  and  of  a  chevron, 
each  being  distinct,  and  both  not  forming  a  continuum.  The  pair 
of  styles  dependent  from  the  posterior  border  of  the  basilar  pieces 
do  not,  then,  lend  any  support  to  the  identification  of  the  basilar 
piece  of  the  Crocodilian  atlas  with  an  (Ichthyosaurian)  intereentrum. 
.  The  obvious  formal  resemblance  of  the  atlantal  styles  to  the 
next  posteriorly  situated  pair  of  similarly-shaped  pieces,  by  all 
writers  regarded  as  riblets,  is  a  valid  reason  for  regarding  the  styles 
also  as  riblets. 

The  chief  and  almost  only  difference  is  the  simple  form  of  their 
vertebral  end,  and  their  consequently  single  vertebral  articulation. 
In  estimating  the  value  of  this  it  should  be  borne  in  mind  that  the 
division  of  the  vertebral  end  of  the  rib,  which  is  so  marked  a  feature 
in  those  of  the  other  cervical  vertebrae  behind  the  epistropheus,  is 
in  Eusuchia  usually  indicated  only  by  a  shallow  notch  in  the  ribs  of 
the  vertebra  just  named.  The  ventral  angle  of  the  notch,  which 
represents  the  capitulum  costly  is  borne  directly  on  a  parapophysial 
facet  or  tubercle ;  whilst  the  upper  angle  of  the  notch,  answering  to 
the  tuberculum  costa,  is  commonly  only  connected  by  ligament  with 
the  diapophysis.  From  the  rudimentary  condition  of  the  costal 
tubercle  in  the  second  pair  of  riblets,  it  is  easy  to  conceive  that  a 
slight  further  reduction  of  it  mig))t  cause  its  complete  suppression  in 
the  first  pair,  and  this  appears  actually  to  have  occurred  as  regards 
the  atlantal  styles  in  the  Eusuchia,  Mesosuohia,  however,  retain  a 
trace  of  a  costal  tubercular  articulation  in  the  little  process  which 
projects  from  the  outer  surface  of  the  atlantal  neurapophysis  (c/, 
Plate  XYIII.  fig.  1,  d).  The  position  of  this  little  process  in  serial 
line  with  the  upper  transverse  processes  of  the  other  oervical  verte- 
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bra  speaks  distinctly  in  faTourof  its  dinpopliysial  character.  The 
common  acceptance  of  the  pair  of  atlantal  styles  as  riUeU  seems, 
then,  well  founded. 

The  origin  of  the  ribs  in  connection  with  the  myocommata,  their 
primitiye  independence  of  the  permanent  vertebrse,  and  their  inter- 
vertebral position  as  regards  the  latter  suggest  the  inquiry  whether 
instances  of  ribs  being  borne  on  intercentra  are  known. 

It  has  been  thought  that  an  aflBrmative  answer  to  this  is  to  be 
found  in  the  vertebral  column  of  Rhachitomid^B  (E.  D.  Cope).     In 
support  of  this  Dr.  G.  Baur  (26)  cites  Prof.  E.  D.  Cope,  who  describes 
the  capitellum  of  the  furcate  rib  of  a  Pelycosaurian — Embolophoras 
friliUus — as  being  borne  on  an  '*  intercentrum**  (27).      But  the 
significance  of  this  turns  on  the  true  morphology  of  the  part  here 
termed   **  inter  centrum^   by   Cope.      Now  in  stating  the  generic 
characters  of  Trimerorhaehis  this  author  writes : — ''  The  centrum  is 
represented  by  three  cortical  ossifications  of  the  chorda  sheath,  a 
median  inferior,  and  two  lateral.     The  lateral  pieces  are  quite  dis- 
tinct from  one  another,  and  are  in  contact  with  the  neurapophyses 
above,  and  the  posterior  border  of  the  median  segment  in  front. 
The  neural  arch  joins  chiefly  the  lateral  elements,  but  is  in  slight 
contact  with  the  lateral  summits  of  the  inferior  element.*'     '*  The 
median  element  I  call  intercentrum "  (27).     Again,  referring  to 
Rhachitomus  valens,  this  author  states :  "  Each  vertebra  consists  of 
two  segments,  an  intercentrum  and  a  neural  arch.     The  trne  centrum 
is  wanting  in  the  specimens  at  my  disposal,  and  the  intercentrum 
supports  portions  of  two  adjacent  neural  arches.     With  these  it 
shares  the  intervertebral  articular  face  usually  borne  by  the  centrum  " 
(28).     It  is  evident  from  these  passes  that  Cope's  '*  intercentrum  " 
(as  is  mentioned  in  an  earlier  part  of  his  paper)  is  Gaudry's  "  hypo^ 
centrum."    Again,  in  £.  D.  Cope's  definition  of  the  Ganoeepkala 
the  following  statement  occurs: — "Vertebrae  consisting  of  centra 
and  intercentra,  the  former  not  extending  to  the  base  of  the  vertebra, 
the  latter  not  rising  to  the  neural  canal.     The  centrum  consisting  of 
two  parts  distinct  iiom  the  superior  neural  arch,  viz.  a  lateral  piece 
on  each  side  "  (29).     Here  centrum  is  used  not  as  equivalent  to 
body,  for  this  latter  term  in  its  general  application  comprises  also 
the  inferior  piece.     It  would  appear  that  Cope's  application  of  the 
term  centrum  to  the  inferior  piece  was  consequent  on  his  interpre- 
tation of  the  pair  of  lateral  pieces  (Ghiudry's  pleurocentra)  as  com- 
posing the  centrum.     I  do  not  gather  from  any  of  his  writings  that 
Prof.  Cope  has,  in  any  of  the  Ganocephala  described  by  him,  found 
intercalary  pieces  concurrently  with  vertebral  bodies  of  the  con- 
struction just  mentioned,  and  the  argument  based  on  his  obser- 
vations in  relation  to  this  subject,  viz.  Gaudry's  hypocentrum  is  an 
intercentrum^  is  not,  I  submit,  conclusive ;  and,  this  being  so,  the 
inference  drawn  from   the  supposed   costal  articulation  with   the 
intercentrum  in  Trimerorhaehis ^  viz.  that  the  atlantal  basilar  piece 
is  really  an  intercentrum,  appears  to  me  to  want  confirmation.     Lower 
in  the  vertebrate  scale  instances  are  known,  of  which  Spatularia  is 
an  example,  where,  together  with  vertebrffi  consisting  of  a  neural 
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arcb  (the  expanded  root  of  which,  descending  laterally  on  the  noto- 
chordal  sheath,  represents  a  pleurocentrum).  and  of  an  inferior  or 
ventral  ossicle  lying  vertically  heneath  it,  and  so  representing 
Gaudry's  hypoeentrum^  there  are  also  present  distinct  inferior  ossicles 
in  the  notochordal  sheath,  intercalated  one  between  each  pair  of  com- 
posite vertebral  bodies,  and  thus  intruded  between  the  hypocentra. 
Similarly  superior  intercalaries  occur  between  the  neural  arches.  To 
such  inferior  "  intercalaria  **  the  term  intercentra  is  strictly  pertinent. 

In  the  Granoid  Amia  calva  the  cartilaginous  tips  of  the  trans- 
verse processes  are  structures  having  some  correspondence  to  ribs. 
Now  Dr.  G.  Baur  mentions  that  in  Amia  calva  the  lateral  (or  trans- 
verse) process  (Basalstumpf,  Gotte)  at  a  certain  point  in  the  vertebral 
column,  near  the  end  of  the  body-cavity,  passes  from  the  centrum 
of  a  vertebra  to  the  intercentrum  next  immediately  following  (30). 
In  the  only  skeleton  of  Amia  calva  accessible  to  me  (one  prepared 
by  Hyrtl  preserved  in  the  Museum  of  the  Rojal  College  of  Surgeons), 
I  find  that  behind  the  6th  vertebra  following  the  body-cavity  arch- 
less  and  arch-bearing  centra  alternate  regularly ;  and,  except  for  a 
slight  difference  of  size,  these  two  kinds  of  centra  are  barely  distin- 
guishable. The  lateral  or  transverse  process,  which  in  that  part  of 
the  vertebral  column  which  corresponds  to  the  body-cavity  is  borne 
by  the  arched  centra,  alone  present  there,  is  not,  in  this  skeleton,  in 
the  region  behind  the  body-cavity  transferred  from  the  arch-bearing 
to  the  here  intercalated  archless  centra  (or  intercentra)  ;  but  the 
transverse  process  continues  to  occur  only  on  the  arch-bearing  centra, 
until  at  the  caudal  end  of  the  column,  through  reduction  of  bulk 
and  through  crowding,  the  distinctness  of  the  component  pieces  of 
the  column  is  lost. 

Ascending  in  the  vertebrate  scale,  Hatteria,  as  shown  by  Dr.  G. 
Baur,  fumbhes  in  its  anterior  vertebrsd  an  example  of  the  connection 
of  a  rib  with  a  true  intercentrum  Here  the  capitulum  of  the 
furcate  rib,  mostly  represented  by  ligament,  is  ligamentously  con- 
nected with  the  mtercentrum,  whilst  the  tuberculum  rests  on  the 
centrum.  I  find  this  arrangement  present  in  the  three  anterior 
pairs  of  ribs  in  two  skeletons  of  Hatteria  now  before  me.  The 
secondary  connection  of  the  ribs  with  the  permanent  vertebrss,  and 
the  arrangement  in  Hatteria  demonstrating  the  connection  of  the 
capitulum  casta  and  the  intercentrum,  would  seem  to  favour  the 
idea  that  the  Crocodilian  basilar  piece  is  morphologically  an  inter- 
centrum. The  body  of  evidence,  however,  is  I  think,  unfavourable 
to  this  conception ;  and  this,  together  with  tne  fact  that  in  the  early 
embryo  the  basilar  piece  is  continuous  with  the  pars  odontoidea  and 
with  the  neurapopliysis  (including  the  hemicentroids,  Albrecht), 
gives  very  great  probability  to  the  hypothesis  that  the  basilar  piece 
is  really  that  which  R.  Owen  termed  it — the  inferior  part  of  the 
centrum  of  the  atlas.     This  is  also  C.  K.  Hofiinann's  view  of  it  (31). 

The  morphological  equivalence  of  the  Crocodilian  basilar  piece  to 
the  foremost  of  the  subvertebral  wedge-bones  in  Ichthyosaurus  does 
not  seem  to  me  proven,  but  rather  the  contrary.  Probably  in  the 
Enaliosaur  the  *'  body  **  of  the  atlas  is  the  eqmvalent  of  the  Croco- 
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dilian  basilar  piece  +  the  two  plenrocentra  +  the  pars  odonioidea. 
As  bearing  on  this  it  is  not  without  significance  that  the  lateral 
surface  of  the  atlas  in  Ichthyosaurut  is  impressed  by  a  diapophysial 
and  a  parapophysial  pit,  for  the  double  costal  articulation,  as  occurs 
in  the  axis  and  the  other  vertebrsB  behind  it. 

There  remains  for  discussion  the  inverted  V-like  piece  that  caps 
and  superiorly  closes  the  neural  arch.     As  alreaay  said,  this  is 
missing  in  Mr.  Leeds's  specimens,  but  of  its  former  presence  no  doubt 
may  be  entertained.    What  is  its  morphological  import  7     Cuvier's 
yiew  that  it  represents  the  proe.  spinosuM  of  other  yertebrSB  was  the 
doctrine  generally  accepted  until  about  10  years  ago,  when  P.  Albrecht 
advanced  reasons  for  regarding  it  as  a  vestige  of  a  vertebra  ances- 
trally present  between  the  atlas  and  the  skull,  but  since  suppressed. 
To  this   he    attached  the  name  proatlas.      Albrecht*s  principal 
ground  for  this  conception  of  the  nature  of  the  **  pi^ce  supdrieure  " 
appears  to  be  the  emergence  of  the  first  spinal  nerve  in  front  of  the 
neural  arch  of  the  atlas,  for  which  reason  it  is  by  some  named  sub- 
occipital nerve,  whereas  ail  the  other  spinal  nerves  escape  from  the 
neural  canal  behind  or  through  the  neurapophysis  of  the  vertebra  to 
which  they  serially  correspond.     An  approximately  vertical  plane 
laid  through  the  point  of  emergence  of  a  spinal  nerve  will  divide  the 
neurapophysis  into  an  anterior  part  liearing  the  prsBzygapophysis, 
and  a  posterior  portion  supporting  the  postzygapophybis  and  the 
spinous  process.     The  neurapophysis  appears  to  have  two  roots,  of 
which  the  posterior  may  be  ligamentous,  and  the  nerve  passing  out 
between  these  leaves  the  neural  canal  not,  Albrecht  says,  interver- 
tebrally  as  commonly  taught,  but  vertebrally  by  piercing  through 
the  neurapophysis,  which  point  of  exit  is  morphologically  interver- 
tebrally  situated.     Now  the  vertebral  complex  called  the  atlas  lies 
behind  the  first  spinal  nerve,  and  since  the  serial  correspondence  of 
the  spinal  nerves  and  vertebrsB  expressed  in  numerical  order  is  not  as 
2 : 2  or  3  :  3,  but  as  2  :  (2—1),  or  3  :  (3—  1)  ;  or,  to  express  the 
same  circumstance  another  way,  since  the  second  and  third  spinal 
nerves  correspond  respectively  to  the  vertebrae  next  in  front  of  them, 
it  follows  that  the  first  spinal  or  suboccipital  nerve  does  not  corre- 
spond to  the  atlas,  but  to  a  vertebra  serially  in  advance  of  this.     A 
vestige  of  such  an  anterior  vertebra  Albrecht  discovers  in  Cuvier's 
piece  svperieure.    This  he  regards  as  representing  the  neural  arch 
of  the  ancestrally  present,  now  suppressecf,  vertebra  once  interposed 
between  the  atlas  and  the  occiput  (31  a).     This  superior  element  was 
subsequently  discovered  by  Albrecht  in  Hatteria  (32).     Dr.  G.  Baur 
has  found  it  present  in  Chameleo,  sp.  (33).   Prof.  O.  C.  Marsh  has  ob- 
served its  presence  in  Morosaurus  and  Brontosaurus  (34).     L.  Dollo 
also  has  noticed  it  in  Iguanodon  (35).     Its  presence  seems  always 
associated  with  incomplete  coalescence  and  synostosis  of  the  two 
sides  of  the  neural  arch,  and  with  the  absence  of  a  normal  spinous 
process  ;  and  this  is  not  without  significance,  for  it  hints  that  after 
all  Cuvier's  view  respecting  it  may  express  the  truth.    The  develop- 
ment of  the  *'  pi^e  sup^neure  *'  in  two  halves  and  its  discontinuity 
from  the  atlantal  neurapophyses  are  not  irreconcilable  with  such 
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supposition,  since  instances  of  such  plan  of  structure  are  comrnon. 
Thus  in  Fish  the  spinous  processes  are  hnilt  up  by  the  appositio  j  of 
a  pair  of  flat  styles  primitively  distinct,  and  this  composite  process  is 
segmentally  separate  from  the  summit  of  the  neural  arch  to  which 
it  is  attached  by  the  medium  of  soft  tissue. 

The  Crocodilian  atlas  is  not  to  be  regarded  as  a  degraded  yertebrm, 
but  as  one  retaining  the  plan  of  construction  common  in  the  earliest 
reptiles  and  their  progenitors.  Aetinodon  needs  but  the  addition  of 
an  internal  ossification  enclosing  the  axial  part  of  the  notochord  to 
furnish  a  close  parallel. 

Remaining  Cervical  Fertehns  (Plate  XVIII.  fig.  2). — All  behind 
the  two  foremost  possess  an  upper  and  a  lower  transverse  process, 
the  former  borne  upon  the  arch,  the  latter  upon  the  centrum.  The 
former  (diapophysis)  is  always  longer  than  the  lower,  and  projected 
outwards  and  downwards.  Its  root  is  in  or  slightly  above  the  leyel 
of  the  neuro-central  suture,  and  it  is  nearly  equidbtant  from  both 
ends  of  the  centrum.  The  parapophysee^  shorter  and  stouter, 
approach  closely  the  anterior  terminal  surface  of  the  centrum.  In 
vertebree  closely  following  the  epistropheus,  the  parapophyses  occur 
at  the  junction  of  the  lateral  with  the  inferior  surface  of  the  centraro, 
thus  augmenting  the  breadth  of  this.  Between  the  parapophysesi, 
anteriorly,  the  ventral  surface  is  depressed,  whilst  posteriorly,  in  the 
same  direction  (transversely),  the  surface  presents  a  low  keel.  Both 
terminal  surfaces  of  the  centrum  have  a  roughly  circular  outline ; 
the  anterior  is  nearly  plane,  and  the  posterior  is  dbtinctly  concave. 
As  the  trunk  is  approached  the  parapophysis  ascends  on  the  aide  of 
the  centrum,  and  the  diapophysis  nses  on  the  neural  arch.  The 
antero-posterior  extent  of  the  sutural  attachment  of  the  neurapo- 
physis  to  the  centrum  nearly  equals  that  of  the  latter.  The  spinous 
process  is  compressed,  its  outline  square.  The  zygapophyses  spread 
considerably,  and  the  articular  surfaces  of  the  anterior  have  an 
upward  slant. 

Trunk  Vertebra  (Plate  XVIII.  fig.  3).--In  the  front  of  the 
thoracic  region  of  the  vertebral  column  the  parapophysis  leaves  the 
centrum,  and  the  capitular  costal  facet  appears  on  the  anterior 
border  of  the  upper  transverse  process,  just  external  to  the  prsexy- 
gapophysis,  as  in  now  living  Crocodiles.  The  transverse  process  is 
long,  it  is  directed  nearly  horizontally  outwards,  and  it  bears  at  its 
free  extremity  the  costal  tubercular  joint.  The  figure  of  the  centrum 
is  cylindroid,  its  middle  is  constricted.  Towards  the  loins  the  pam- 
pophysial  or,  as  it  may  be  preferably  named,  the  capitular  costal 
articulation  moves  outwards  towards  the  free  end  of  the  transverse 
process,  where  it  finally  coalesces  with  the  tubercular  facet,  both 
forming  there  one  single  costal  articulation. 

Sacrum  (Plate  XVIII.  fig.  4). — There  are  two  sacral  vertebrae. 
These  may  be  distinguished  from  all  others  by  their  greater  massive- 
ness,  also  by  the  stoutness  and  length  of  their  transverse  processes. 
These  latter  are  composed  (I)  chiefly  of  an  inferior  element  which 
ossifies  independently  of  the  centrum  (with  which  it  is  united  by  a 
suture  that  long  continues  distinct),  and  in  virtue  of  this  claims  to 
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rank  as  a  rib ;  and  (2)  of  a  much  smaller  component  whicb»  de- 
scending from  the  neural  arch  upon  the  upper  surface  of  the  sacral 
rib.  thins  out  on  this,  and  ends  at  a  short  distance  from  the  base  of 
this.  The  long  sacral  ribs  have  a  strong  downward  slant.  Their 
distal  end  is  dUated,  thus  increasing  the  extent  of  the  iliac  articu- 
lation. In  a  cross  section  through  the  middle  of  a  sacral  rib,  the 
vertical  exceeds  the  horizontal  diameter.  The  rib  of  the  first  sacral 
vertebra  is  attached  by  a  large  base  to  the  lateral  surface  of  the 
centrum  close  to  its  anterior  end,  but  it  does  not  contribute  any 
portion  to  the  anterior,  terminal,  articular  surface  of  the  centrum. 
The  neurapophysis  encroaches  slightly  on  this  surface.  The  anterior 
terminal  surface  of  the  first  and  the  posterior  terminal  surface  of  the 
second  sacral  vertebra  are  distinctly  concave.  Their  dimensions 
exceed  those  of  the  appHed  surfaces  of  the  vertebrse,  which  are  nearly 
plane,  with  a  slight  central  depression.  The  rib  of  the  second  sacral 
vertebra  is  attached  to  the  side  of  the  centrum  nearly  equidistantly 
between  the  two  ends,  and  no  part  of  the  costal  suture  approaches 
either  terminal  surface  of  the  centrum.  The  spinous  processes  are 
tall,  their  antero-posterior  extent  is  less  than  in  the  thoracic  ver- 
tebrae. 

Caudal  Vertebra  (Plate  XVIII.  fig.  5).— Their  centrum  is  laterally 
compressed.  The  lower  border  of  the  posterior  terminal  surface  is 
truncated  by  a  double  chevron  facet.  Their  transverse  process, 
present  in  the  front  part  of  the  tail,  ossifies  independently  of  the 
centrum  with  which  it  is  suturally  connected,  and  thus  is  morpho- 
logically a  rib. 

Pectoral  Qirdle. 

The  series  of  remains  bearing  the  Cat.  No.  30  comprises  both 
coracoids  and  the  right  humerus.  Both  scapulse  are  preserved 
in  series  No.  31.  Unfortunately  no  series  contains  both  the  coracoid 
and  the  scapula. 

Scapula  (fig.  1,  p.  428). — Of  the  right  only  the  ventral  half  is 
preserved.  The  left  comprises  the  whole  bone,  but  both  its  ends  are 
defective.  Together  they  give  the  form  of  the  entire  bone.  This  is 
broader,  shorter,  stouter,  and  flatter  than  the  scapula  in  extant 
Crocodiles.  The  shaft  is  short  and  contracted.  Above  this  narrow 
part  the  antero-posterior  dimension  rapidly  augments,  chiefly  by  the 
backward  inclination  of  the  posterior  border.  The  outline  of  the  dorsal 
extremity  is  an  arc  of  a  large  circle.  The  ventral  end  is  deeply 
indented  by  a  notch  which  separates  ofiP  a  stout  posterior  part  (ff  c) 
from  a  thin  flattened  process  (ps),  which  in  the  articulated  skeleton 
appears  to  have  been  directed  downwards  and  forwards.  This 
latter  appears  to  correspond  to  the  process  termed  acromial  on  the 
anterior  border  of  the  scapula  in  some  Anomodonts,  and  it  suggests 
the  presence  of  a  precoracoid  element  in  these  Mesosuchia,  of  which 
the  Eusuchia  do  not  retain  any  trace.  The  stout  process  (^  c)  is 
Bubdiyided  into: — (g)  a  posterior  subcircular,  smooth,  hollowed 
portion,  obviously  the  scapular  component  of  the  glenoid  fossa ;  and 
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Fig.  1. 
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Soapula  of  Metriorhynehui, 

g,  glenoid  artdoulation ;  o,  coraooid  border;  p9,  preecapuUr  proee». 

N.B. — The  dotted  outline  id  copied  from  the  other  scapula  of  the 
indiyiduaL 


Coraooid  of  MeMorhynehua, 
g,  glenoid  portion ;  «,  scapular  border. 
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(c)  an  anterior  compressed  portion,  of  which  the  edge  is  rough 
and  suggestive  of  synch ondrosial  junction  with  the  coracoid.  This 
is  separated  by  the  notch  from  the  prsescapular  or  acromial  process. 

Coracoid  (fig.  2,  p.  428). — ^This  is  a  flattened  bone  with  a  con- 
tracted middle  and  expanded  crescent-shaped  ends.  The  sternal  end 
is  Qodiyided  ;  its  outline  is  an  arc  the  chord  of  which  is  40  mm.  in  the 
right  and  42  mm.  in  the  left  scapuk.  The  dorsal  or  scapular 
extremity  exhibits  posteriorly  a  stout  subtrihedral  articular  portion, 
the  glenoid  complement  (^)  ;  and  anteriorly  a  thin  rough  margin  for 
anion  with  the  scapula  (s).  Opposite  the  junction  of  these  two 
partSy  the  coracoid  is  perforated  by  a  large  submarginal  foramen. 
The  anterior  and  posterior  borders  of  the  coracoid  are  deeply  concave, 
the  former  most  so. 

Humerus  (Cat.  No.  30). — ^The  right  humerus,  although  flattened 
and  fractured  by  compression  subsequently  to  death,  shows  very 
well  the  form  of  this  bone.  The  proximal  end  bears  a  long  oval 
articular  surface,  situated  almost  entirely  behind  the  long  axis  of  the 
shaft,  convex  in  hoth  directions  from  the  dorsal  or  extensor  to  the 
ventral  or  flexor  aspect,  and  also  from  the  radial  to  the  ulnar  border. 
The  radial  border  inclines  forwards  for  a  space  of  22*5  mm.,  and 
beyond  this  it  curves  slightly  inwards  towards  the  axis  of  the  bone, 
thus,  by  change  of  direction,  forming  a  salient  (deltoid  7)  crest ; 
beyond  this  it  passes  in  a  nearly  straight  line  nearly  parallel  to  the 
posterior  border  to  the  distal  end  of  the  bone.  The  posterior  or 
ulnar  border  is  first  concave  near  the  proximal  end,  and  thence 
nearly  straight  to  the  distal  end.  On  the  dorsal  surface  in  its 
proximal  half  is  a  rough  axial  swelling,  from  which  the  surface 
declines  towards  the  radial  and  ulnar  borders.  The  ventral  or  under 
surface  is  sinuous,  being  gently  convex  in  the  direction  of  its  long 
axis  and  concave  in  the  preaxial  portion,  corresponding  to  the  deltoid 
crest.    The  distal  end  shows  the  usual  condylar  division. 

DimensioM,  millim. 

Length 57 

Proximal  articular  surface,  long  axis 16 

„              „             „       short  axis 7 

From  proximal  end  to  deltoid  angle 23 

Breadth  at  deltoid  angle 21 

Breadth  midway  between  angle  and  distal  end  . .  13 

Breadth  at  distal  end 14 

Pelvic  Girdle  (the  sacrum  is  already  described). 

Ilium  (Plate  XIX.  figs.  1,  2). — Thb  is  a  flat  roughly  quadrilateral 
bone.  The  acetabular  hollow  {a)  is  shallow ;  its  upper  limit  is  indis- 
tinct. Its  lower  border  presents  two  synchondrosial  surfaces  separated 
by  a  low  prominence.  Of  these,  the  posterior  (p.i)  is  stout  and  trihe- 
dral ;  it  projects  at  the  junction  of  the  inferior  and  the  posterior 
border.  The  anterior  of  the  two  synchondrosial  surfaces  (aA)  is 
compressed  and  of  oblong  figure.  Both  articulated  with  the  ischium, 
the  posterior  directly,  the  anterior  doubtless  by  the  interposition  of 
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a  cartilaginoDS  band,  as  in  extant  Grocodilians.  The  posterior  border 
oi  the  ilium  is  short,  and  it  is  slightly  encroached  opon  by  the  satund 
pit  for  the  attachment  of  the  second  sacral  rib.  The  upper  border 
widens  anteriorly,  and  it  ends  in  a  short  spur  (pa)  directed  forwards. 
This  overhangs  the  anterior  border,  which  is  long  and  straight  The 
median  surface  is  indented,  above,  bv  two  rough  pits  (s)  for  t£e  attach- 
ment of  the  sacral  ribs.  The  upper  hmits  of  these  are  slightly  overhung 
by  the  inner  lip  of  the  upper  border.  Below  these  sutural  impressions 
is  a  larger  trihedral,  relatively  smooth  area,  corresponding  to  the 
acetabular  hollow  in  the  outer  surface.  No  portion  of  the  median 
surface  lies  above  the  level  of  the  sacral  articulations,  a  feature  which 
sharply  distinguishes  the  ilium  of  MetriorhynchuB  from  that  of 
Steneosaurui,  and  also  from  those  of  Eusuehia. 

Ischium. — ^This  is  a  large,  flat,  triangular  bone.  The  median 
border  (m),  which  met  that  of  the  other  side  as  a  ventral 
symphysis,  and  the  posterior  border  are  almost  straight.  The 
anterior  border  (a),  shorter,  has  a  concave  outline.  The  anterior 
median  angle  is  acute,  the  posterior  is  rounded  off.  The  outer  anffle, 
bearing  the  coxal  articulation,  is  the  stoutest  part.  It  is  subdirided 
by  a  notch  into  (1)  a  wide  oval  posterior  portion,  and  (2)  a  narrow 
anterior  salient  process,  corresponding  to  the  two  divisions  of  the 
iliac  component  of  the  joint. 

Os  Pubis  (Plate  XX.  fig.  6).— This  bone  is  long,  flat,  spatuUte  or 
paddle-shaped,  being  very  similar  in  form  to  that  in  extant  Cro- 
codiles. 

The  acetabulum  in  these  Mesosuchia  was  composed,  as  in  Eusnchia, 
by  the  t7tt<m  and  ischium  alone,  to  the  exclusion  of  the  os  pubiSf 
which  presumably  was  connected  only  with  the  ischiatic  process  and 
the  cartilage  intercalated  between  this  and  the  ilium. 

The  morphology  of  these  three  components  of  the  pelvic  girdle 
has  occasioned  almost  as  much  discussion  as  that  of  the  component 
parts  of  the  atlas. 

As  an  excellent  summary  of  it  has  lately  appeared  in  Bronn's 
Klassen,  Rept.  S.  53  u.  f.,  by  C.  K.  Hoffmann,  and  as  now  there 
is  a  general  agreement  that  the  ilium  and  the  ischium  in  Grocodilit 
are  respectively  simplj  the  equivalents  of  the  bones  so  named  in 
higher  Vertebrates,  it  is  unnecessary  here  to  review  the  opinions 
which  different  writers  have  formerly  expressed  of  the  essential 
nature  of  these  two  bones.  But  the  morphology  of  the  part  here 
named  pii6i9  requires  consideration  because  very  recently  proof  has 
been  offered  by  Prof.  H.  6.  Seeley  that  it  cannot  properly  be  identified 
with  the  08  pubis  of  higher  Vertebrata,  and  that  it  must  be  regarded 
as  *'  a  distinct  element  of  the  skeleton,  which  is  connected  with  tbe 
pubic  portion  of  what  I  (Prof.  H.  G-.  S.)  term  ischio-pubie^  bone 
and  is  in  the  position  of  the  prte-pubic  bone  "  (37).  Here  Prof.  H.  6. 
Seeley  apparently  adopts  Piirbringer's  views  respecting  the  dual  com- 
position of  the  bone,  by  most  writers  considered  to  be  the  ischiom 
only.  He  also,  in  the  paper  from  which  the  above  quotation  is  taken, 
cites  with  approval  Hoffmann's  (earlier)  interpretation  of  the  pubis 
^  Italics  are  mine.— J.  W.  H. 
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as  prsepubis.  Further,  Prof.  H.  G.  Seeley  homologizes  this  prsB- 
pubis  with  a  bone  having  similar  relations  to  the  other  elements 
of  the  pelvic  girdle  thought  to  be  present  in  Omithosauria,  But 
C.  K.  Hoffmann  has  abandoned  his  earlier  interpretation  of  the  bone, 
and  he,  in  a  more  recent  publication,  says  that  he  now  considers 
as  pubis  the  bone  which  once  he  regarded  as  pnepubis  (36).  Prof. 
H.  G.  Seeley  finds  that  the  bone  commonly  accepted  as  the  Croco- 
dilian pubis  is  much  more  slender,  and  it  is  much  less  expanded  at 
the  anterior  end  in  all  the  species  from  the  Lias  and  Lower  Oolite 
rocks  ;  and  he  refers  to  "  some  undescribed  types  in  the  collection 
of  A.  Leeds,  Esq.,  in  which  it  is  reduced  to  a  mere  bony  style 
without  expansion  at  either  end,  comparable  in  form  and  substance 
to  a  lucifer  match  "  (37). 

It  is  manifest  that  the  bone  here  described  by  Prof.  H.  G.  Seeley 
in  the  above  quotation  cannot  be  identified  with  that  bone  which, 
from  its  constant  association  with  the  other  pelvic  bones,  and  from 
Its  close  resemblance  to  the  Eusuchian  pubis,  I  have  described  and 
figured  as  the  os  pubis  of  these  Peterborough  Mesosuchians.  Al- 
though I  have  some  knowledge  of  Mr.  Leeds's  collection,  I  have  not 
seen  in  it  such  pubic  (prtebubic,  S.)  bones  with  undilated  ends ;  and 
Mr.  Leeds  assures  me  that  he  has  not  any  such  as  those  to  which 
Prof.  Seeley  refers.  The  only  bones  in  the  collection  at  all  corre- 
sponding to  Prof.  Seeley's  description,  I  have  ventured  to  interpret 
as  the  detached  styliform  atlantal  riblets.  R.  Owen,  referring  to  a 
Liassic  Teleosaur  preserved  in  the  Whitby  Museum,  writes,  "  Both 
ischium  and  pubis  are  relatively  more  expanded  than  in  the  Gavial  '* 

In  the  Liassic  Crocodilians,  so  far  as  these  are  known  to  me,  the 
ossa  pubis  are  similar  in  form,  they  have  similar  connections,  and 
they  are  essentially  identical  with  the  ossa  pubis  of  the  Eusuchia. 
As  regards  the  pelyic  element  in  Ornithosauria,  by  some  authors 
termed  prapubis,  with  which  Prof.  H.  G.  Seeley  (in  this  matter 
following  Quenstedt)  homologizes  this  Crocodilian  bone,  I  have  for 
some  time  had  doubts  of  its  existence  as  a  separate,  distinct  element. 
In  illustration  of  the  view  he  adopts  concerning  it,  Prof.  Seeley 
reproduces  Quenstedt's  representation  of  the  bones  in  question,  as 
displayed  in  Quenstedt's  pltite  ofPterodactyius  (Cycnorhamphus) sue- 
vieus  (39).  But  these  parts  are,  I  suggest,  susceptible  of  another 
reading ;  the  naddle-  or  fan-like  bone  as  H.  v.  Meyer  described  it, 
with  narrow  short  shaft  and  expanded  opposite  end,  is  not,  I  submit, 
a  bone  complete  in  itself,  but  merely  the  ventral  symphysial  portion 
of  an  OS  pubis  constructed  and  associated  with  the  other  pelvic  ele- 
nients  after  the  common  Lacertilian  plan.  Quenstedt's  figure  repre- 
sents the  two  paddle-like  pieces  detached  from  their  connections, 
^tly  extended,  as  he  conceived  their  natural  position  beneath  the 
abdomen,  in  advance  of  the  acetabulum  (43).  My  first  suspicions 
of  the  inaccuracy  of  this  arrangement  were  aroused  by  observing 
that  in  those  figures  of  Pterodactyles  given  by  H.  v.  ^leyer  in  his 
'  Rept.  a.  d.  lith.  Schiefer,'  in  which  both  ossa  pubis  (pnepubis) 
are  displayed  in  side  or  oblique  view,  the  right  or  left  bone  (as  the  case 
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may  be)  lies  in  a  deeper  plane  in  the  slab  of  rock,  it  is  more  disUnt 
from  the  observer,  as  would  naturally  occur  were  the  surfaces,  and 
not  the  median  edges  only,  inclined  towards  each  other.  Taf.  i. 
fig.  2.y  Taf.  iv.  fig.  5  show  this  point.  Thb  hint  receives  confirma- 
tion from  Zittel's  very  instructive  plate  of  a  specimen  of  Pterodae- 
tyluB  8uemcu9  from  Nusplingen  (42).  In  this  is  displayed  the  left 
half  of  the  pelvic  girdle  (seen  in  side  view),  showing  the  three  pelfie 
bones  still  maintaining  their  normal  relations,  all  contributing  to  form 
the  acetabulum.  The  ilium  and  ischium  are  apparently  entire,  bat 
the  08  pubis,  in  form  of  a  narrow  bar,  ends  abruptly,  as  if  by  frtcture, 
at  a  short  distance  below  the  acetabulum.  In  front  of  the  pubic 
piece  is  seen  a  paddle-like  or  fan-like  piece,  which  is  obviously  the 
part  regarded  by  some  authors  as  prapubis.  The  close  proximity 
of  this  to  the  part  denoted  to  be  pubis  by  its  relation  to  the  aceu- 
bulum  and  the  correspondence  of  its  stalk-like  end  to  the  apparentl/ 
fractured  end  of  this  suggest  that  the  paddle-like  piece  originally 
formed  part  of  the  pubic  bone.  The  probability  of  this  view  finds 
strong  confirmation  in  H.  v.  Meyer* s  figure  of  Pterodaetyiui  mieronyi 
(op,  eit.  Taf.  iv.  fig.  5),  in  which  the  two  portions  of  the  os 
pubis,  as  I  incline  to  regard  them,  are  shown  in  their  normal  coii- 
nectioUy  a  slight  apparent  break  of  continuity  in  therpubic  bar 
marking  thepoint  where  the  paddle-like  portion  usually  becomes 
detached.  Why  should  the  separation  of  the  two  parts  of  the  os 
pubis  so  commonly  occur  at  this  point?  The  form  of  the  pubis  in 
Rhamphorhynchua  may  elucidate  this.  The  os  pubis  in  this  genus 
has  the  form  of  a  flattened  bar  bent  angularly  near  its  middle ;  one 
limb  of  it  passes  from  the  acetabulum  downwards  and  forwards  in  an 
approximately  vertical  plane,  roughly  parallel  to  that  laid  through 
the  median  axial  plane  of  the  pelvis ;  whilst  the  other  limb,  passing 
transversely  to  this  axis,  meets  the  corresponding  limb  of  the  os  pubis 
of  the  other  side,  and  unites  with  it  in  a  median  symphysis  (42). 
It  is  manifest  that  such  an  angular  bend  in  the  direction  of  its  long 
axis  would  be  a  weak  point  in  the  construction  of  the  pubic  bar,  and 
would  favour  its  fracture  at  this  point,  under  stresses  acting  in  any 
other  direction  than  perpendicular  to  the  plane  which  contains  both 
the  limbs. 

In  Dimorphodofii  another  genus,  the  evidence  as  yet  available  is 
not  opposed  to  the  idea  that  its  pubis  is  constructed  on  a  similar 
plan  to  that  of  RhampkorhynchtUy  only  the  large  foramen  present 
in  this  latter  between  the  pubis  and  the  ischium  is  in  Dimorpkodon 
reduced  to  a  narrow  cleft.  The  larger  of  the  two  bones,  marked  64 
in  R.  Owen's  figure  of  Dimorphodon,  and  identified  by  him  as  pubis 
(prsepubis),  may  with  probability  be  regarded  as  the  right  pubis  de- 
tached from  its  normal  connections  and  displaced,  the  left  pubis 
lying  in  advance  of  the  ischium,  from  whicn  it  is  separated  by 
a  very  narrow  interval. 

If,  then,  in  Ornithosauria  the  bone  frequently  termed  the  prse- 

?ubis  is  not  such  but  only  a  detached  part  of  a  pubis  of  a  common 
jncerlilian  plan,  no  corroboration  can  be  found  in  it  that  the  Croco- 
dilian bone  in  question  is  a  prsepubis. 
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The  principal  stmnbling-block  to  the  acceptance  of  the  anterior 
of  the  two  ventral  bars  in  the  Crocodilian  pelvis  as  m  pubis  would 
seem  to  be  its  exclusion  from  the  acetabulum.  Should  this  con- 
stitute an  insuperable  difficulty  ?  The  os  pubis  is  notably  the  more 
variable  of  the  three  components  of  the  pelvic  girdle.  Its  ossi6ca- 
tion  is  a  later  phylitic  event  than  that  of  the  ilium  and  ischium. 
Not  to  refer  to  Labyrinthodonts,  in  which  fuller  information  about 
the  pelric  girdle  is  still  wanting,  it  is  well  known  that  in  some 
extant  Amphibia — for  instance,  in  Crypiobranchus  japonicus  and  in 
Salamandra  maculata — the  ischium  is  well  ossified,  whilst  the  pubis  is 
still  cartilaginous.  This  is  so  too  in  Rana  eseulenta  ;  and  in  Daty- 
lethra  eapensis  the  osseous  pubis  is  a  small  disk  surrounded  by 
cartilage,  whereas  the  ischium  is  perfectly  ossified.  Even  in  higher 
Yertebrates  differences  in  the  degree  of  development  of  the  os  pubis 
occar,  and  this  in  nearly  allied  forms.  Thus  in  the  genus  Lepus^ 
in  I*,  timidus  the  pubis  enters  into  the  formation  of  the  acetabulum  ; 
but  not  in  X.  euniculus,  in  which,  by  dominant  growth  of  the  iliam 
and  ischium,  the  pubis  is  excluded  from  the  acetabular  carity.  Its 
exclusion  from  this  may  also  result  from  the  great  development  of 
a  distinct  ossicle  (*' os  acetabulars  "),  which  may  become  so  large  as 
not  to  leave  space  for  the  pubis  in  the  acetabulum.  Of  this,  Talpa 
europcea  supplies  an  instance.  Even  in  Homo  an  approach  to  this  is 
exceptionally  to  be  found.  Thus,  in  the  Osteological  section  of  the 
Museum  of  the  Royal  College  of  Surgeons  there  is  a  skeleton  of  a 
youth  (Cat.  No.  54  a,  Ost.  Series)  in  which  both  acetabula  contain, 
each,  a  large  distinct  ossicle  of  this  kind,  by  which  the  area  normally 
occupied  by  the  os  pubis  is  much  reduced,  the  areas  contributed  by 
the  iUum  and  ischium  being  much  less  encroached  upon.  Here  we, 
as  it  were>  seize  the  pubis  in  process  of  being  excluded.  Does  its 
exclusion  ritiate  its  claim  to  pubis  7  I  submit  that  it  has  not  this 
force ;  and,  further,  that  the  corresponding  bone  in  Crocodilia,  not- 
withstanding that  it  has  no  share  in  the  acetabulum,  is  also  pubis ; 
and  this  identification  is  in  harmony  with  the  fact  that  in  the 
embryo  it  forms  with  the  ilium  and  ischium  one  continuous  piece 
of  cartilage. 

Steneosaurus. 

Vertebral  Column. — The  plan  of  this  in  Steneosaurus  being  the 
aame  as  in  Metriorhynchus,  those  details  only  will  be  noticed  at 
length  in  which  they  differ. 

jitlas. — ^The  same  elements  similarly  combined  and  without 
evident  formal  differences  are  present.  In  aged  individuals  they 
sjnostose,  and  the  pars  odontoidea  synostoses  with  the  epistropheus. 

Epistropheus  (Plate  XVIII.  fig.  6). — Reduction  of  its  diapophysis, 
the  flatness  of  the  lateral  and  the  inferior  surface  of  its  centrum, 
and  the  absence  from  this  latter  of  the  low  keel  or  ridge,  are  the 
most  obrious  differences. 

In  vertebrae  referable  to  the  front  of  the  neck  behind  the  epistro- 
pheus (fig.  3,  p.  434),  in  which  the  parapophysis  is  placed  very  low, 
tlie  figure  of  tne  centrum  nearly  resembles  that  of  tne  epistropheus. 
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With  the  ascent  of  the  parapoph  jsis  on  the  lateral  snrface  of  the  cen- 
trum^ the  ventral  surface  of  this  becomes  narrowed  and  a  low  keel 
arises  here  at  its  middle.  The  terminal  surfaces  of  the  centrum  have  t 
subcircular  outline.  In  vertebrsB  referred  to  the  anterior  region  of  the 
thorax,  the  centrum  assumes  a  cjlindroid  form.  In  a  few,  in  which 
the  parapophysis  is  passing  off  the  centrum  on  to  the  neural  arch, 
the  antero-posterior  dimension  of  the  centrum  is  slightly  less  than  in 
the  neck,  and  in  the  succeeding  vertebrae  in  the  posterior  part  of  the 
trunk.     In  these  last  the  centrum  is  nearly  cylindric,  contracted  at 

Fig.  3. 


Oerrioal  yertebra  of  Stefteoaaurus, 


Its  middle,  and  dilated  at  both  its  ends  (fig.  4,  p.  435).  In  the  anterior 
caudal  vertebree  the  centrum  is  laterally  slightly  compressed,  its  Tcn- 
tral  aspect  cylindroid.  The  transverse  process  in  these  vertebrae  is 
Buturally  attached  in  the  level  of  the  neuro-central  suture,  the 
sutural  impression  heing  shared  by  the  centrum  and  the  neurapo- 
physis.  In  vertebrae  deemed  by  their  smaller  size  to  be  situated 
J)osteriorly  to  the  above,  the  centrum  is  much  more  compressed  later- 
ally, which,  with  the  flatness  of  the  under  surface,  gives  the  centrom  a 
parallelopipedal  figure  (fig.   5,  p.  435).      In  these  vertebra  the 


1888.] 


ANATOMY  OF  THE  1IK808UCHIA. 


435 


Trunk  Tertebra  of  Steneotaurus, 


Fig.  5. 


Caudal  Tertebra  of  Steneotaurus, 


Fig.  6. 


Anterior  view  of  first  sacral  Tertebra  of  SteneoMUrUi. 
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transverse  processes  are  dwarfing,  and  they  are  borne  wholly  od 
the  neurapophysis  distinctly  above  the  neural  suture ;  no  trace  of 
sutural  attachment  of  the  transverse  process  is  here  discernible,  and 
the  process  appears  to  be  an  outgrowth  from  the  arch.  Vertebr© 
posterior  to  the  above  are  devoid  of  the  transverse  process ;  their 
centrum  retains  the  flattened  angular  form,  their  spinous  process 
is  more  compressed,  and  its  antero-posterior  dimension  is  relatively 
greater  than  in  the  corresponding  vertebrae  of  Me trtorhynehus. 

Sacrum. — The  two  sacnd  vertebrae  differ  so  much  from  those  of 
Metriorhynchus  that  they  require  detailed  notice. 

1st  Sacral  (fig.  6,  p.  435).  The  centrum  has  a  subcylindric  shape. 
In  its  anterior  half  the  transverse  horizontal  dimension  is  enlarged 
by  the  attachment  of  the  transverse  process.  The  anterior  terminal 
surface  has  an  obtusely  elliptic  outline,  of  which  the  longer  diameter  is 
horizontal.  Its  surface  is  distinctly  concave  in  the  horizontal  and 
nearly  plane  in  the  vertical  direction.  The  lateral  lip  and  the 
adjoining  part  of  this  surface  is  contributed  by  the  root  of  the  stout 
transverse  process,  and  between  the  upper  limit  of  this  and  that  part 
of  the  circumference  which  bounds  the  neural  canal  the  lip  of  this 
surface  is  formed  by  the  neurapophysis*  The  transverse  process 
consists  (1)  of  a  large,  stout  piece  of  rudely  trihedral,  slightly  fluted 
cross  section,  directed  nearly  horizontally  outwards.  This  is 
suturally  attached  to  the  entire  height  of  the  side  of  the  centrum  in 
the  anterior  half  of  this  latter.  Upon  the  upper  surface  of  this  part 
of  the  process  there  descends  from  the  neurapophysis  a  minor,  thin, 
splint-like  part  which  ends  with  a  serrated  margin  at  a  little  distance 
from  the  arch.  The  posterior  surface  of  the  centrum  is  nearly 
circular  in  outline  and  nearly  plane. 

2nd  Sacral  vertebra.  Its  sacrum  is  cylindroid.  The  anterior 
face  is  nearly  plane,  its  outline  circular.  The  posterior  face  is  larger ; 
its  outline  is  less  elliptic  and  more  nearly  circular  than  is  the  anterior 
face  of  the  1st  sacral  vertebra.  It  is  nearly  plane  in  the  vertical  and 
distinctly  concave  in  the  horizontal  direction.  Its  transverse  process 
is  suturally  attached  to  the  whole  vertical  extent  of  the  lateral  sur- 
face of  the  centrum.  This  attachment  is  separated  by  an  interval 
from  both  ends  of  the  latter,  the  terminal  surfaces  being  formed  of 
centrum  only.  The  structural  plane  of  the  transverse  process 
resembles  that  of  the  1st  sacral  vertebra.  Thus  the  sacral  transverse 
processes  rank  in  respect  of  their  chief  component  element  as  ribs,  so 
agreeing  with  those  of  Metriorhynchus ;  and  this  remark  applies  also 
to  the  transverse  processes  of  the  anterior  caudal  vertebra. 

Compared  with  that  of  Metriorhynchus,  the  sacrum  in  Sieneo- 
saurus  differs  notably  in  the  more  nearly  horizontal  direction  of 
the  transverse  processes,  which  are  also  stouter  and  relatively  shorter 
The  concavity  of  the  anterior  face  of  the  first,  and  that  of  the  pos- 
terior face  of  the  centrum  of  the  second,  sacral  vertebra  is  less  than 
that  of  the  same  faces  in  Metriorhynchus,  and  the  composition  of 
these  faces  is  also  different. 

(No  part  of  the  pectoral  girdle  or  fore  limb  has  been  yet  procured 
by  Mr.  Leeds.) 
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Pelvk  Girdle. 

Bium  (Plate  XIX.  figs.  3,  4). — A  flat,  rodely  rhombic  boDe,  the 
longer  diameter  of  which  is  directed  obliquely  upwards  and  back- 
wards. The  acute  antero-inferior  angle  is  truncated  by  an  oblong 
surface  (a.t),  to  which  was  attached  the  cartilage  that  connected  it 
with  the  anterior  ischiatic  process.  The  supero-anterior  angle  projects 
forwards  as  a  sharp  spur  {pa).  The  anterior  border  is  stout,  the  pos- 
terior thin.  The  upper  border  is  rough  and  narrow,  it  widens  as 
the  spur  is  neared.  The  acetabulum  (a)  is  wide  and  shallow,  its 
postero-inferior  angle  (p.i)  is  the  stoutest  part  of  the  whole  bone. 
The  median  surface  is  strongly  impressed  by  the  sutural  attachments 
of  the  ends  of  the  sacral  ribs  («, «).  These  impressions  do  not,  as  in 
MetriorhynchuM^  rise  to  the  level  of  the  upper  border,  but  they  are 
separated  from  this  by  a  relatively  wide,  smooth  surface  comprising 
an  area  of  nearly  |  of  the  whole  extent  of  this  surface. 

Isehmm  (Plate  XIX.  fig.  5). — This  resembles  very  closely  that 
of  Metriorhynchus,  from  which  it  differs  slightly  by  the  rather 
greater  excess  of  its  antero-posterior  over  its  transverse  dimension. 

Os  Pubiit  (Plate  XIX.  fig.  6).— A  paddle-like  bone  having  a  long, 
slender,  cylindroid  shaft,  and  a  flat  dilated  ventral  extremity.  The 
anterior  border  is  slightly  concave,  the  posterior  or  inner  border  still 
more  so.  The  anterior,  abdominal  end  is  thin,  and  its  outline  curves 
outwards  and  backwards.  The  pubis  is  more  slender  in  general  form 
than  that  of  Metriarhynehus. 

Dimensions. 

nhm  (left).     (No.  2  Leeds's  Cat.) 

millim. 

Length,  upper  border   51 

„         including  spine    78 

„         anterior  border    53 

„         posterior  border 57 

„        inferior  border     57 

Longer  diameter    87 

Ischium.    (No.  2  Leeds's  Cat.) 

millim. 

Length  of  median  border 102 

Chord  of  anterior  border 70 

„      of  external  border 100 

Longer  diameter  of  acetabular  hollow 27 

Os  Pubis. 

millim. 

Length Ill 

Breadth  of  ischiatic  end    *20 

Maximum  thickness  of  ischiatic  end    7'5 

Appropriate  breadth  of  abdominal  end    . .  •  •     40 

Femur  (right). — This  presents  the  usual /-curve  of  the  Crocodilian 
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plan.  Its  length,  measured  in  a  straight  line,  is  248  millim.  The 
proximal  articular  surface  is  convex,  suhtrigonal,  borne  directlj 
without  neck  on  the  proximal  end  of  the  bone.  The  base  of  the 
trigone  is  dorsad,  the  apex  Tcntrad.  The  antero-posterior  chord  is 
41  millim.,  the  dorso-ventrad  chord  is  271  millim.,  the  sagitta  is 
about  2*5  millim.  The  tuberculum  majus  and  t.  minor  are  more 
feebly  developed.  A  low,  indistinct  trochanter  is  situated  on  the 
ventral  surface,  at  about  60  millim.  from  the  proximal  emL  The 
distal  end  presents  the  usual  condylar  form. 

Tibia  (right). — Its  length  is  113  millim.  The  proximal  end  is 
stout.  It  is  obscurely  divided  into  two  areas — (1)  a  narrower,  co^ 
responding  to  the  inner  femoral  condyle,  and  (2)  a  wider,  outer  or 
posterior  area,  answering  to  the  outer  femoral  condyle,  the  ooter 
border  of  which  is  slightly  emarginate,  as  if  for  the  fibula.  The 
distal  end  is  set  obliquely  on  the  shaft,  so  that  its  postero-extemal 
angle  is  in  a  lower  level  than  the  antero-intemal  angle.  Its  articular 
surface  is  narrow,  of  rhomboidal  outline,  with  shallow  trochlear 
groove.  The  lengths  of  the  tibia  and  femur  are  as  113:248,80 
that  the  tibia  relatively  to  the  femur  is  much  shorter  than  in 
Eusuchia. 


InTEGUM ENTAL  ArMOUR* 

The  collection  does  not  contain,  I  believe,  any  scutes  which,  by 
associated  interment,  can  claim  to  belong  to  Metriorhynchiu ;  but  it 
includes  some  fine  examples  which  were  found  buried  with  bones  of 
Steneosaunu.  The  largest  and  best  preserved  of  these  scutes  are  of 
oblong  figure,  with  rounded-off  angles.  A  low  keel  divides  their 
outer  surface  into  two  unequal  areas,  of  which  the  wider  is  44  milHoi^ 
the  narrower  18  millim.  across.  In  a  second  specimen,  these 
dimensions  are  42  millim.  and  17  millim.  The  larger  area  is  quadri- 
lateral. It  is  indented  with  a  pattern  of  lines  and  long  pits  which 
radiate  from  the  highest  point  of  the  keel,  diminish  as  they  recede 
from  this,  and  cease  near  the  border  of  the  scute.  The  anterior 
border  is  thin,  and  a  submarginal  tract  of  the  surface  within  it  i> 
smooth,  unomamented,  and  plainly  articular,  being,  where  in  undis- 
turbed natural  position,  overlaid  by  the  posterior  border  of  the 
scute  next  in  front  of  it.  The  lesser  one  is  crescentic,  quite  smooth, 
and  it  was  doubtless  overlaid  by  the  applied  border  of  the  adjoining 
scute.  The  smooth  submarginal  band  of  the  larger  area  and  the 
crescentic  lesser  area  meet  in  a  tongue-like  projection,  in  which  thek«l 
runs  out  anteriorly.  '  This  tongue,  when  the  scutes  are  articulated, 
is  received  in  a  corresponding  hollow  in  the  deep  surface  of  the 
scute  next  in  front.  The  whole  of  the  deep  surface  is  smootht  ^^ 
grain  radiates  from  a  point  beneath  the  highest  part  of  the  kee^> 
where  the  scute  is  thickest. 

In  their  form  and  in  their  plan  these  scutes  correspond  so  ^?^/ 
to  those  placed  in  single  series  along  each  side  of  the  dorsal  ftAda^ 
line  of  the  trunk  in  D' Alton  and  Burmeister's  figure  of  the  *  ^^^ 
of  Boll,'  that  there  cannot  be  any  doubt  of  their  having  also  oe^^?^^ 
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this  position,  and  formed  a  buckler  coTering  the  back  from  the  neck 
to  the  tail,  as  in  Teleosaunu  temporalis,  with  which  £.  E.  Deslong- 
champs  identifies  the  above-mentioned  'Garial.*  Whilst  their 
imbricated  arrangement  permitted  some  gliding  of  the  scutes  on  one 
another,  and  thus  gave  some  degree  of  flexibility  to  the  trunk,  the 
tongue-like  processes  must  have  imparted  great  security  when  the 
limits  of  this  mobility  were  approached.  In  their  form  and  in  the 
position  of  their  tongue  these  scutes  differ  from  those  of  the  Purbeck 
Wealden  GoniopholU.  From  those  of  the  Wealden  Bemissartia 
they  differ  in  having  one  and  not  a  double  keel,  and  in  having  a 
tongue,  which  the  scutes  of  Bemissartia  want. 

The  skeletons  of  these  Peterborough  Mesosuchians,  so  far  as  their 
plan  is  illustrated  by  their  remains  in  the  Leeds  Collection,  differ 
from  those  of  the  Eusuchia  ( 1 )  in  the  amphiccelous  character  of  all 
their  vertebrae  except  the  two  foremost  and  the  two  sacral ; 
(2)  in  the  absence  of  the  largely  developed  carina  which  so 
strongly  characterizes  the  cervical  vertebrsB  in  Eusuchia  ;  (3) 
their  atlas  differs  in  possessing  a  diapophysis  placed  on  its  pleur- 
apophysis ;  (4)  their  epistropheus  differs  m  having  a  well- 
developed  diapophysis  in  the  level  of  its  neuro-central  suture,  and  a 
parapophysis  on  its  centrum. 

In  Oavialis  ganyeticus  I  find  the  capitular  and  the  tubercular 
costal  articuUtions  both  placed  wholly  on  the  pars  odontoidea  and 
the  second  cervical  riblet  to  articulate  exclusively  with  this.  In 
O.  gangeticus,  CrocodUus  niloticus,  and  in  Alligator  mississippiensis 
I  do  not  find  any  trace  of  a  diapophysis  on  the  atlantal  neurapophysis. 
In  C,  niloticus  the  capitulum  of  the  second  rib  rests  wholly  on  the 
pars  odont. ;  and  the  tuberculum  costse  is  borne  chiefly  on  this,  but 
to  a  very  small  extent  also  on  the  centrum  of  the  epistropheus.  In 
another  example  of  this  Crocodile  the  capit.  and  the  tuberc.  costas 
are  both  wholly  borne  on  the  pars  odont.  In  G.  americanus  the 
second  rib  articulates  wholly  with  the  pars  odont.  In  Alligator 
lucius  I  find  the  capit.  casta  resting  on  the  pars  odont.,  and  the 
tuberc.  casta  articulating  with  a  rudimentair  diapophysis  situated 
on  the  neural  arch  of  the  epistropheus  just  above  the  neuro-central 
suture.  The  plan  of  the  articulation  of  the  second  rib  b  plainly 
subject  to  variation  in  individuals  of  the  same  genus  and  even 
species.  Dr.  G.  Baur,  in  an  example  of  Oamalis  gangeticus  examined 
by  him,  found  the  capitulum  only  of  the  second  rib  articulating  with 
the  pars  odont. ;  and  a  minute  diapophysis  on  the  neural  arch  of  the 
epistropheus,  with  which  the  tubercle  of  the  rib  was  probably  con- 
nected by  ligament.  Dr.  Baur  also  found  in  Alligator  mississip- 
piensis the  capit.  costa  articulating  chiefly  with  the  pars  odont,  and 
by  a  minute  facet  with  the  true  centrum  of  the  epistropheus.  In 
Croe.  americanus,  Schneid.,  Baur  also  found  the  capit.  cost  a  arti- 
culating with  the  pars  odont. ;  and  the  tuberc.  costa  touching  the 
neurapophysis  of  the  epistropheus,  but  without  articular  facet  on 
this  latter  (43).  These  discrepancies  and  those  observed  by  Koken 
(44)  make  it  very  desirable  that  these  details  should  be  examined  in 
larger  numbers  of  indiyiduals  of  the  same  apecies.     So  far  as  the 
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limited  material  accessible  to  me  shows,  the  plan  of  connection  of 
the  second  rib  in  Allig,  lueias  approaches  that  in  these  Mesosuchia 
more  closely  than  does  that  in  Crocodilus  and  Oavialis.  This  I  bad 
not  expected,  and,  in  association  with  it,  it  should  be  remarked  that 
in  Alligator,  as  was  noticed  by  D' Alton  and  Bunneister  (45),  the 
division  of  the  vertebral  end  of  the  rib  is  better  marked  than  it  is 
in  Crocodilus  and  Gavialis. 

The  structural  diflferences  of  the.  sacral  vertebrae  in  the  two 
Mesosuchian  genera  which  form  the  subject  of  this  paper  have  been 
already  described ;  it  remains  to  compare  their  plan  with  that  occurring 
in  the  Eusuchia.  In  Steneosaurus,  as  also  in  Oavialis,  Crocodilus, 
and  Alligator,  the  anterior  terminal  surface  of  the  first  sacral 
vertebra,  whilst  principally  composed  of  the  true  centrum,  receives  a 
considerable  lateral  accession  from  the  root  of  the  sacral  rib,  and  a 
smaller  complement  from  the  neurapophysis.  In  OaviaUs,  Cro- 
codilus, and  Alligator,  the  posterior  terminal  surface  of  the  second 
sacral  vertebra  also  receives  a  large  lateral  accession  from  the  root  of 
the  second  rib,  and  in  Alligator  also  a  small  complement  from  the 
neurapophysis;  but  in  Steneosaurus  and  in  Metriorhynehut  (as 
illustrated  by  these  remains)  no  part  of  the  posterior  surface  of  the 
second  sacral  vertebra  is  contributed  by  the  rib.  In  Metriorhynehut 
the  rib  does  not  contribute  any  part  of  the  anterior  terminal  surface 
of  the  first  sacral  vertebra ;  and  the  accession  to  this  surface  from 
the  neurapophysis  is  minute  and  inconstant.  In  Steneosaunu  the 
accession  to  the  posterior  terminal  surface  from  the  neurapophysis  is 
also  a  vanishing  quantity. 

Thus  in  the  plan  of  the  sacral  vertebrsB  there  is  a  close  agree- 
ment between  that  in  Steneosaunu  and  in  the  £usuehia  mentioned 
which  is  not  observed  in  Metriorhynchus.  In  Steneosaurus  the 
plan  of  the  sacral  ribs  also  is  very  similar  to  that  in  Eusuehia, 
whilst  in  Metriorhynckus  there  are  obvious  differences,  notably  their 
greater  length  and  slenderness,  and  their  pronounced  dowi^^t^^ 
bend. 

The  near  resemblance  in  several  skeletal  details  between  these 
Mesosuchia  and  Alligator,  to  which  attention  has  been  called,  and 
the  very  near  resemblance  of  the  dermal  armour  to  that  of  Jw7art  is 
interestiuK  as  sugjgesting  that  the  Alligatoridae  may  not  have  descended 
through  the  Gavials  and  Crocodiles;  that  these  three  genera  m^y  no* 
represent  successive  phases  of  evolution,  but  rather  three  distinct 
bnes  of  descent.  This  is  not  the  generally  accepted  view,  and  it 
appears  not  to  accord  with  the  supposed  first  appearance  of  the 
three  genera  in  time. 
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Oct  27, 1888. 

EXPLANATION  OF  THE  PLATES. 

Platb  xvin. 

Metriorhynchus, 
Fig.  1.  Side  view  of  synostosed  atlas  and  epistropheus  (axis),     d',  diapo- 
physis  of  axis ;  d^  diapopbysis  of  atlas. 

2.  Anterior  view  of  a  cervical  vertebra,     rf,  diapopbysis ;  p,  pw*P^ 

physis ;  prz^  prezyapophysis ;  psz,  postzygapopbysis. 

3.  Anterior  Tiew  of  trunk  vertebra. 

4.  Posterior  view  of  second  sacral  yertebrsB. 

5.  Caudal  yertebra. 

Steneosaurus. 

6.  Side  view  of  epistropheus. 

Plate  XIX. 
Metriorhyihchus, 
Fig.  1.  Ilium ;    left,  outer  view,    jpa,  preacetabular  process ;   a.i,    antenor 
ischiatic  process ;  jp.»,  posterior  ischiatic  process ;  «, «,  sacraJ  impres- 
sions ;  «,  upper  border  ;  a,  acetabular  hollow. 

2.  Inner  view  of  same  bone. 

Steneosaurus. 

3.  Ilium  ;  left,  outer  view.     Lettering  as  in  figs.  1  and  2. 

4.  Inner  yiew  of  same  bone. 

5.  lechiiim.    a,  anterior  border ;  m,  mesial  symphysial  border. 

6.  Os  pubis. 
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2.  On  the  Small  Mammals  of  Duval  County^  South  Texas. 
By  Oldfield  Thomas. 

[Beceiyed  July  26.  1888.] 

Mr.  William  Taylor,  a  resident  of  San  Diego*,  the  capital  of  Duval 
County,  South  Texas,  has  for  many  years  past  occupied  himself  in 
the  useful  task  of  studying  and  collecting  the  small  mammals  of  that 
county,  transmitting  the  specimens  obtained  to  the  British  Museum, 
and  at  the  same  time  making  many  valuable  observations  on  the  habits 
of  the  di£Perent  species.  These  observations  are  embodied  in  the  notes 
attached  to  the  names  of  the  several  species  below,  and  distinguished 
by  having  Mr.  Taylor's  initials  appended  to  them. 

Considering  our  ignorance  of  the  variation  and  exact  distribution 
of  most  small  mammals,  the  value  of  such  work  as  Mr.  Taylor's 
cannot  be  exaggerated,  and  it  is  to  be  hoped  that  he  will  continue 
his  observations,  and,  perhaps,  extend  his  area  of  research  into 
neighbouring  counties,  and  even  into  North-western  Mexico,  where 
he  has  already  made  some  preliminary  expeditions.  Mr.  Taylor 
has  been  successful  in  discovering  one  new  species,  a  diminutive 
Vesper-Mouse,  besides  adding  no  less  than  six  species  to  our 
National  Collection  of  Mammalia,  a  result  for  which  Mammalogists 
in  this  country  have  every  reason  to  be  grateful.  In  all,  of  Insectivora, 
Chiroptera,  and  Rodentia,  Mr.  Taylor  has  obtained  examples  of 
seventeen  species  within  the  limits  of  Duval  County,  a  number  that 
would  no  doubt  have  been  largely  augmented  had  not  his  attention 
been  mainly  concentrated  on  the  most  difficult,  and  therefore  the 
most  important,  group  of  all,  that  of  the  rats,  mice,  and  other  Myo- 
morpha. 

Insectivora. 

1.  scalops  aquaticus,  l. 

a.  $,4/86. 

Head  and  body  107  millim.,  tail  29>  hind  foot  14*5,  head  40,  tip  of 
muzzle  to  eye  17*6. 

**  Is  common  throughout  the  county.  Although  blind  it  is  very 
cunning,  and  it  is  the  only  animal  1  have  had  in  confinement  that 
found  out  the  way  to  lift  the  fastening  of  the  cage-door  and  escape." — 
W.  T. 

2.  SOREX  (SOREX)  PERSONATUS,  Gcoffr.  (?). 
fl.     cJ. 

Head  and  body  49  millim.,  tail  36,  hind  foot  10*5,  ear  3*1. 

I  am  not  fully  satisfied  as  to  the  determination  of  this  specimen, 
but  the  dimensions  agree  so  closely  with  those  of  S.  personatus  that 
I  hesitate  to  distinguish  it  without  seeing  a  larger  series. 

1  About  98°  25'  W.  and  27°  50'  N. 
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3.  SoRBx  (NoTiosoRBx)  CRAWFORDi,  Baird ;  Coues,  Bull.  U.  S. 
Geol.  SvLTJ.  iii.  p.  651  (1877). 

a-e.  In  al.,  S  2  • 
/.  Skin  and  skull. 

Head  and 
body.  Tail.        Hind  foot.  Bar. 

a.  d 59  28  9-9  4-0 

b.  2 60  26-5  100  4-4 

c.  Imm 50  30  10-0  4*0 

**  Lives  rather  an  exposed  life  and  is  generally  found  in  heaps  of 
rubbbh  and  old  piles  of  firewood."— W.  T. 

4.  Blarina  (Soriciscus)  berlandibri,  Baird,  Mamm.  N.  A. 
p.  53  (1859). 

a-c.  In  al. 

Head  and 
body.  Tail.         Hind  foot 

a.  d   59  20  lO-O 

b.  S   54  16  100 

c.  2   59  20  10-1 

Cbiroptera. 

5.  VeSPERUGO  6EORGIANU8,  F.  CuV. 

a.   cJ .     Forearm  33  millim. 

"  Rare ;  only  occasionally  found,  and  then  in  pairs.*' — ^W.  T. 

6.  Atalapha  noveboracensis,  Erxl. 
a.    S '     Forearm  38  millim. 

"  Fairly  common.     Lives  mostly  in  and  about  trees."— W.  T. 

7.  Nyctinomus  brasiliensis,  Greoffr. 
a.   c^ .     Forearm  43  millim. 
"Infests  the  houses."— W.  T. 

RODENTIA. 

8.  Spbrmophilus  spilosoma,  Benn. 
a.   $. 

Head  and  body  155  millim.,  tail  69,  hind  foot  .30,  forearm  and 
hand  42,  head  42*5,  ear  3.     Mammse  10. 

9.  Neotoma  floridana,  Ord. 
a.  Yg.  al.,  d. 

•*ls  the  largest  of  the  Cricetiuse  here.  They  are  called  'house 
builders'  by  the  Mexicans.  Their  houses  are  large  holes  in  the 
ground  covered  over  with  a  heap  of  dry  sticks,  cactus-leaves,  pieces 
of  bark,  &c.  Their  underground  rooms  are  extensive,  and  hare 
rude  grass  nests  in  the  corners  of  them.     The  species  varies  a  good 
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deiil  in  colour,  especially  in  the  underparts  not  being  very  white  at 
timea  and  the  line  of  demarcation  being  very  indistinct  They  are 
sometimes  ten  inches  long,  and  weigh  one  pound." — ^W.  T. 

10.  SiGMODON  HISPIDX78,  Say  &  Ord. 

-AfamUy.*' 

fl-c.    cJ  ?  and  yg.,  4/86. 


Head  and 

Forearm 

body. 

TaU. 

Hind  foot 

and  hand. 

Ear. 

128 

Ill 

28-8 

34 

14 

132 

112 

28-5 

86 

16 

6  .... 
?  .... 

Mammae  2 — 2=8. 

*'  This  species  is  very  common  here,  and  one  may  see  their  rude 
nests  at  the  foot  of  bushes  everywhere.  Besides  these  nests  they 
make  a  good  many  burrows.  They  are  sometimes  gregarious,  as  I 
have  seen  fourteen  killed  at  one  place.  They  often  have  five  young. 
They  are  very  fierce  and  bite  severely.'' — ^W.  T. 

11.   OrIOETUS^  (OnTCHOMYS)  LEX7COGA8TRR,  Wicd. 


a.  cJ  ad.,  4/86. 

b.  $sk. 

e.  c^skuU. 

Head  and 
body. 

TaiL 

Hind  foot 

Forearm 
and  )n^p«^. 

TSu. 

a.   e 114 

.54 

23-8 

31-5 

13-5 

The  present  is  the  most  southerly  locality  that  has  been  yet  recorded 
for  this  species.  The  specimens  differ  from  the  ordinarv  northern 
ones  in  their  slender  feet  and  less  densely  pilous  soles,  but  do  not 
appear  to  be  specifically  or  even  varietally  separable. 

12.  Cricetus  (Vespbrimus)  leucopus,  Raf. 
o-e.  d  2 »  12/85  and  4/86. 


Head  and 

Fcyearm 

KeeLtotroat 

body.    TaiL    Hind  foot 

and  hand. 

Ear.  of  laat  foot-pad. 

a. 

$  . 

...81       68         19-3 

23-4 

13-3             8-8 

b. 

6  . 

...81       76         21 

25-3 

13-4            9-9 

c. 

$  . 

...92       82-5      21-3 

25-5 

14             10-4 

d. 

$  . 

...81       77        20-5 

24-8 

13             10-0 

**  This  species  is  abundant  in  the  neighbourhood.  It  varies  greatly 
in  colour,  from  whitish  grey  to  the  colour  of  old  mahoeany ;  but 
the  colours  of  the  underparts  and  feet  are  constant.  The  lightest 
specimens  I  have  seen  were  caught  in  December.  Its  weight  is 
about  three  times  that  of  C.  taylori." — W.  T. 

^  My  reaaons  for  using  this  name  instead  of  "Hesperonwa"  have  been  folly 
ezpUined,  P.Z.  S.  1888,  p.  133. 

Proc.  Zool.  Soc— 1888,  No.  XXXI.  31 
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13.  Cricbtus  (Vesperimus)  taylori,  Tho8.  Ann.  Mag.  N.  H. 
(5)  xix.  p.  66  (1887). 

a.  Skin  and  skull,  cJ,  24/11/86.     Type. 

b.  Skin  and  skull,  $ ,  2/87. 
c-n.  In  al.,  S  ?  • 


Head  and 

Hind 

Forearm 

Hedtofhmtof 

body.     Tail 

foot 

and  hand. 

Ear. 

Head,    laat  foot-pod. 

c.  d  . .  60       40 

12-8 

15-5 

7-6  X  8-2 

20-5           5-5 

i.  ^  . .  60      — 

13-0 

15-8 

8-3  X  8-3 

20              5-6 

e.  2  "  ^7      44 

13-4 

170 

8-0  X  8-2 

21              5-8 

d.  S>..   68      43 

13-2 

167 

7-5  X  8-5 

21              5-4 

Skull  (?):— Basal  length  157  millim.,  greatest  breadth  10-3; 
nasals,  length  7-1;  interorbital  breadth  3*5;  interparietal,  length 
2*1,  breadth  4*8  ;  palate,  length  9*2,  breath  outside  m.*  4'0,  inside 
m.^  2-3 ;  anterior  palatine  foramen,  length  37 ;  upper  molar  series, 
length  3'1. 

Since  my  original  description  of  this  species  was  puhlished,  Mr. 
Taylor  has  sent  home  many  well-preserved  specimens  of  it  in  spirit, 
and  I  am  therefore  able  to  draw  up  a  more  complete  description  of 
this  diminutive  Vesper- Mouse. 

Size  very  small ;  general  appearance  very  like  that  of  Mu$  mMS- 
cuius.  Whole  of  upper  surface  grizzled  brownish  grey,  exactly  of 
the  tone  of  the  eommon  house-mouse.  Ears  small,  evenly  rounded, 
about  as  broad  as  long;  laid  forward  (in  spirit-specimens)  tbej 
reach  to  the  posterior  canthus  of  the  eye ;  their  anterior  margin 
without  any  marked  central  projection ;  their  surface  very  thinly 
clothed  with  minute  greyish  hairs.  Chin  white ;  throat,  chest,  and 
sides  of  belly  greyish  white,  the  hairs  slaty  grey  basally,  white  ter- 
minally ;  centre  of  belly,  in  all  the  fourteen  specimens  examined, 
with  a  narrow  pure  white  patch  running  from  the  sternum  to  the 
anus.  Arms  and  legs  like  body ;  hands  and  feet  white  or  greyish, 
thinly  haired  ;  palms  and  soles  naked,  the  former  with  fiTC,  the 
latter  with  six  small  but  prominent  pads ;  fifth  hind  toe,  without 
claw,  reaching  to  the  middle  of  the  first  phalanx  of  the  fourth.  Tail 
short,  barely  as  long  as  the  body  without  the  head,  thinly  haired, 
brown  above  and  white  below ;  its  scales  very  fine,  the  rings  averaging 
from  25  to  30  to  the  centimetre.     Mammse  0-'2=:4. 

Skull  in  its  general  shape  and  proportions  curiously  similar  to  that 
of  a  miniature  Afus  muscufus,  especially  as  its  interorbital  region  has 
precisely  the  smooth  upper  surface  and  evenly  divergent,  square, 
but  unbeaded,  supraorbital  edges  so  characteristic  of  that  specie 
Interparietal  very  small.  Outer  wall  of  infraorbital  foramen  without 
an  anterior  projecting  plate.  Anterior  palatine  foramen  extending 
nearly  to  the  level  of  the  middle  of  m.^ 

Teeth  as  usual  in  the  subgenus  Vesperimus. 
No  detailed  comparison  is  needed  of  this  little  mouse  with  its 
nearest  allies,  as  it  is  at  once  distinguished  from  all  by  its  diminutive 
size,  its  Mus  musculus-Uke  colour  and  shape  of  skull,  and  its  Binall 
number  of  mammae. 
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«<  These  mice  live  in  single  families  in  well-sheltered  places  in 
woods  and  fields.  They  biuld  neat  nests  of  fine  curly  grass,  com, 
silk,  or  any  soft  substance  they  can  find.  They  also  build  little 
houses  of  refuge  away  from  the  main  dwelling.  Their  nests  are 
firm  and  elastic,  very  unlike  the  rude  nests  of  Sigmodan  hispidus. 
If  other  mice  live  in  the  same  place,  they  watch  till  the  others  dis- 
appear, then  suddenly  steal  part  of  the  other  nest  and  run  to  their 
own  with  it.  They  again  return  slowly  and  repeat  the  same  Quick 
theft.  They  are  somewhat  like  shrews  in  their  moTements.  They 
creep  under  anything  that  is  in  their  way,  instead  of  bounding  over 
it  like  Cricetus  ieucopua  and  Ochetodon  mexicanus.  They  are  very 
industrious,  making  many  streets  and  alleys,  and  clearing  o£P  any 
obstructions  that  may  get  on  to  them.  They  do  not  like  to  eat  in 
exposed  places.  They  hardly  ever  try  to  bite  when  handled,  and 
can  hardly  draw  blood  when  they  do  bite,  their  jaws  are  so  weak. 
The  female  has  generally  two,  but  sometimes  three  young  at  a  time. 
This  is  remarkable,  as  many  of  the  allied  species  have  often  five 
youn^  ones  at  a  time. 

'*  Besides  the  females  with  young  that  I  caught  in  different  loca- 
lities, I  had  three  sets  bom  in  confinement,  in  a  small  box.  They 
are  bluish  black  before  the  hair  begins  to  grow,  which  takes  place  at 
about  five  days  after  birth,  and  then  they  are  sooty  black.  When 
danger  is  near  the  mother  runs  off  carrying  one  in  her  mouth,  like 
a  cat,  and  not  only  the  mother,  but  the  male  also  takes  one  in  his 
mouth,  though  somewhat  awkwardly,  and  carries  it  to  a  safe  place. 
When  eight  days  old  they  have  a  fair  covering  of  hair  and  take 
notice  of  what  is  going  on.  When  twelve  days  old  one  of  them 
ran  away  to  protect  itself,  and  commenced  to  wash  its  face  like  the 
old  ones  when  perplexed.  After  the  first  week  of  their  life,  when 
danger  is  near,  the  mother  gives  them  a  sign  to  catch  on  to  the  teats, 
which  they  do,  then  she  runs  off,  even  jumps,  with  them  both  dang- 
ling behind  her  like  the  tender  of  a  locomotive,  and  I  never  saw  one 
fall  off.  When  twenty  days  old  each  weighs  45  grains,  they  begin 
to  eat,  and  assume  the  appearance  of  the  grown  ones  except  that  they 
are  much  darker  in  colour*  When  one  month  old  they  are  weaned, 
nearly  half-grown,  and  foraging  for  themselves.  In  twenty  days  after 
the  same  female  had  another  set  of  young.  Full-grown  C  iaylori 
weighs  150  grains,  about  one  third  of  an  ounce.  Their  voice  is  a 
sharp  squeak,  very  different  from  the  yelping  noise  of  Crieetodipus 
flavusr—Vf.  T. 

14.  Ochetodon  mexicanus,  De  Sauss. 

a-^.  6  ?,3/86. 

Head  and  Forearm 

body.  TaiL  Hind  foot,    and  hand.         Ear. 

a.  6 66  90  192  22  10-5 

b.  6 66  92  191  21-3  110 

e.  6 62  90  187  21  !0-5 

d.  2 62  97  181  21  107 

Mammae  1 — 2ss6. 

31* 
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*'  This  species  is  rare  in  Duval  County,  and  I  have  not  seen  more 
than  one  pair  in  one  place  ;  they  build  very  comfortable  nests  of  grass 
lined  with  feathers,  cotton,  or  wool ;  these  nests  are  very  firmly  put 
together,  and  look  like  those  of  some  birds  except  that  they  have  two 
openings ;  they  are  easily  seen  placed  high  on  the  top  of  some  prickly 
cactus,  or  on  a  branch  of  some  smooth  tree  or  bush,  where  skunks 
and  weasels  seldom  try  to  climb.  I  had  a  few  of  them  in  confine- 
ment, but  they  did  not  breed.  They  are  the  most  active  animals  I 
ever  saw — monkeys  are  slow  compared  with  them  ;  they  can  jump 
from  the  wires  on  one  side  of  the  cage,  turning  as  they  spring,  and 
catch  on  the  other  side  again  and  again,  as  fast  as  one  can  count 
They  vary  greatly  in  colour,  independently  of  season  or  locality, 
being  sometimes  as  bright  as  Cricetodipus  JUwus  and  sometimes  as 
sombre  as  Mus  museulus" — W.  T. 

15.  DipoDOMYS  AOiLis  coMPACTUs,  True  \ 

a.  Ad.  al.,  $ . 

b.  Skull  and  dried  foot. 

Head  and  Forearm 

body.  TaiL        Hind  foot    and  hand.        Bar. 

a 98  122  33'  27  10-1 

Mammas  I — 2=6. 

Skull — Basal  length  26  millim  ;  greatest  length  from  tip  of  nasals 
to  back  of  bullae  36*4  ;  greatest  breadth  (across  bullae)  22*1 ;  nasals, 
length  13*5;  interorbital  breadth  13;  interparietal,  length  3*0, 
breadth  2*6 ;  greatest  diameter  (oblique)  of  bullae  14*4 ;  palate, 
length  16;  diastema  8*5. 

These  specimens  appear  to  represent  a  race  of  D.  agilis  so  decidedly 
smaller  than  the  typical  form  as  to  merit  subspecific  distinction, 
especially  as  the  reduction  in  size  is  correlated  with  a  decided  differ- 
ence in  the  relative  development  of  the  bullae. 

As  to  the  difference  in  size,  Mr.  True '  has  given  a  table  of  the 
measurements  of  all  the  alcoholic  specimens  of  Dipodomyt  preserved 
in  the  United  States  National  Museum.  In  this  table  only  one  of 
the  eleven  five-toed  specimens  has  a  hind  foot  measuring  less  than 
39  millim.,  and  this  one,  No.  2621,  comes  from  CoahuUa,  Mexico, 
and  therefore  probably  belongs  to  the  present  subspecies.  All  the 
other  specimens  have  hind  feet  ranging  from  39  to  45  millim.  in 
length,  including  the  claws. 

*  The  aboTe  account  was  in  type  when  I  received  Mr.  P.  W.  Troe'i  "  De- 
scription of  Dipodomys  compactus,  a  new  species  of  Bodent  from  Padre  Island, 
Texas  "  (P.  U.  8.  Nat  Mus.  xi.  p.  169, 1888).  The  form  described  by  Mr.  True 
and  that  obtained  by  Mr.  Taylor  are,  no  doubt,  the  same,  although  no  mentioQ 
of  the  skull -characters  is  made  by  the  former. 

^  With  claw,  35.  The  dried  foot  of  specimen  b  measures  31  millim.  without 
and  33  with  its  longest  claw. 

'  P.  U.  8.  Nat.  Mus.  ix.  p.  411  (1886).  In  this  admirable  paper  the  distinction 
in  the  number  of  toes  between  2>.  phillwsi  and  2>.  offUis  is  first  pointed  out,  and 
useful  series  of  measurements  and  localities  are  given  for  both  forms. 
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^  In  the  skull  the  most  marked  difference,  apart  from  its  smaller 
sixe,  is  in  the  lesser  development  of  the  huUae,  and  the  consequent 
increase  of  the  space  between  them,  as  specially  marked  by  the  much 
greater  breadth  of  the  interparietal  bones.  These  latter  are  very 
nearly  as  broad  as  long,  while  in  all  the  specimens  of  D.  agilU  that 
I  have  seen  their  length  is  at  least  double  and  is  often  three  times 
their  breadth.  The  muzzle  also  is  rather  shorter  and  slenderer,  the 
front  edge  of  the  anterior  zygoma-root  starts  out  from  it  at  a  sharper 
angle,  and  the  supraorbital  margins  are  much  more  nearly  parallel  to 
one  another,  and  less  divergent  posteriorly,  than  they  are  in  D,  agilit. 
In  all  these  characters,  both  cranial  and  external,  B.  agifis  compactus 
seems  to  stand  on  one  side  of  D,  agilis  typieus  exactly  where  D. 
deaerti,  Stephens  \  does  on  the  other,  for  just  as  D.  compactus  is  dis- 
tinguished by  its  smaller  size,  smaller  bullae,  and  broader  interparietal, 
so  is  D.  deserti  distinguished  by  its  larger  size,  larger  bullae,  and 
narrower  interparietal ;  the  three  forms  apparently  therefore  repre- 
sent three  stages  in  one  single  series  of  development. 

16.  Pebognathus  fasciatus,  Wied. 
a-J.   d  2f  12/85  and  4/86. 

Head  and  Forearm 

body.  Tail.  Hiud  foot  and  hand.  Ear. 

a.d    96            98  22-2  26-5  6-3 

b.d 99  97  23  26-5  7-0 

c.  S 90  90  22-7  266  6-1 

d.2 107  104  24-4  29  6-6 

e.  2 99  99  22-9  27  6-5 

/.  2 101  99  23-5  27  65 

Mammse  1 — 2=6. 

**  These  pocket-mice  are  found  all  over  the  county,  but  indi- 
viduals are  scarce.  They  remain  in  their  burrows  during  winter, 
but  live  a  rather  exposed  life  when  grass  and  weeds  cover  the  ground. 
They  are  strong  ana  active,  and  the  ones  I  had  caged  were  very  silent, 
but  made  a  considerable  fuss  filling  and  emptying  their  pockets.  I 
placed  a  heap  of  com  near  their  nest  to  see  how  fast  they  would 
remove  it ;  I  think  a  pair  could  move  a  peck  one  yard  in  six  or  seven 
hours.  They  appear  to  fig:ht  a  good  deal,  as  I  often  find  them  vrith 
scars  and  broken  tails."— W.  T. 

17.  Cricetodipus  flavus,  Bd. 

a-e.   d  $ .  12/85  and  3  &  4/86. 

Head  and  Forearm  and 

body.  Tail  Hind  foot.          hand.  Ear. 

a.  S 52  50  13-5             160  47 

b.  d 51  48  14-2             16-3  5*2 

e.  d 52  52  14-1             17  4-4 

d.  6 51-5  52  13-7             16-4  4-5 

»  Am.  Nat  xxi.  p.  42  (1887).      The  author  unfortonately  does  not  state 
whether  his  species  has  fou   or  fire  hind  toes. 
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Head  and  Forearm  and 

body.  TaiL  Hind  foot.  hand.  Ear. 

e.  2 49  52  13-3  16  4-6 

/  ? 53  49  14  2  16-6  40 

y.  5 52  51  14-0  167  4-5 

h.2 50  49  14  16-5  4-1 

t.  $ 49  48  130  16  40 

j.  2 50  46  13-5  16-7  40 

Mammoe  I — 2=6. 

Besides  the  measurements  of  this  species  recorded  Id  Dr.  Coues's 
Monograph  (p.  518),  a  set  of  those  of  the  allied  O.  parvus,  Bd.,  hare 
been  given  by  Mr.  True  \  who  has  pointed  out  the  distingnisbiog 
characters  of  the  two  species. 

"  These  pigmy  pocket-mice  are  found  in  all  parts  of  the  county, 
although  they  are  scarce.  They  build  their  little,  nests  in  holes  io 
the  ground,  or  among  old  cactus-leaves.  They  have  often  seeds  io 
their  pockets  when  caught.  I  have  had  single  ones  in  confinement, 
but  never  a  pair,  so  I  do  not  know  if  they  readily  breed  ;  they  have 
seldom  more  than  two  young  at  a  time.  This  is  the  smallest  moose 
here,  weighing  only  one  quarter  of  an  ounce." — W.  T. 


3.  Liste  suppl^mentaire   des  Oiseaux  recueillis  en  Cor& 
par  M.  Jean  Kalinow8ki^     Par  M.  L.  Taczanowski, 

C.M.Z.S. 

[Beceived  August  22,  1888.] 

Notre  voyageur  a  continue  encore  ses  travauz  en  Cor^  depuis  la 
moitic  de  mars  1887  jusqu'^  la  fin  de  Janvier  1888  ;  puis  le  5  f)§?rier 
il  se  mit  en  route  de  retour  h  pieds  vers  la  Mantchourie  russe,  chas- 
sant  et  coUectionnant  tant  qu'il  lui  ^tait  possible  pendant  cette  traver- 
s^e  p^nible  et  dangereuse,  qu'il  a  accompli  dans  deux  mob  josqa'li 
la  fronti^re  russe. 

Le  point  le  plus  meridional  qu'il  a  visits  dans  ce  pays  est  eloignl 
de  60  kilometres  au  sud  de  la  capitale ;  mais  comme  il  y  a  trouv^ 
la  contr^  plus  pauvre  encore  en  v^g^tation  et  en  gibier  que  dans  les 
environs  de  Seoul  il  a  r^ign^  k  s'avancer  plus  loin  dans  cette  direc- 
tion. Toute  la  contree  septentrionale  du  pays  jusqu'lk  la  fronti^re 
est  ^alement  non  bois^e,  et  habitee  pnrtout  par  une  population  dense, 
mdme  dans  les  montagnes  au  sommet  des  quelles  il  y  a  aussi  des  habi- 
tations. Les  plus  grands  hois  qu'il  a  vus  et  qui  ne  sont  pas 
nombreux  dans  ce  pays,  ne  d^passent  pas  une  dizaine  d'hectares ; 
tons  les  renseignements  qu'il  a  pu  recueillir  s'accordent  qu'il  n'y  a 
point  de  plus  grandes  f5rets  nuUe  part  dans  le  fond  du  pays.  De  tout 
ce  qu'il  a  vus  la  meilleur  contree  pour  la  chasse  aux  mammif&res  et 
aux  oiseaux  est  situ^e  entre  Seoul  et  Ginzan  dans  les  environs 
d'Ara-Sambo,  oh  il  y  a  des  sangliers,  des  cerfs,  des  chevreuils,  le 

'  P.U.  8.  Nat.  Mu8.  ir.  p.  475  (1882). 
=*SeeP.ZS.  1887,  p.  596. 
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muBCy  VAntilope  erispa,  la  zibeline,  T^ureuil  et  autres,  ainsi  que 
plus  d'oiseaux  qu'ailleurs. 

La  pauvret^  en  oiseaux  qu*on  reucontre  en  g^n^ral  dans  toute  la 
Cor^  est  am^n^  principalement  par  la  population  tr^  nombreuse 
poor  on  territoire  aussi  restraint.  Les  Gorans  mangent  tous  lea  ois- 
eaux sans  exception  ;  dans  les  marches  du  gibier  on  trou?e  presque 
tontes  les  especes  grandes  et  petites,  les  outardes  et  les  faisans  en 
compaguie  de  cigognes,  de  herons,  de  grand-dues,  des  corbeaox  et 
antres,  mais  qui  tous  sont  aussi  maltrait^s  qu'on  ne  pent  pas  mdme 
s'en  serrir  pour  la  collection.  Le  petit  nombre  d'oiseaux  qui  reste 
pour  nicher  dans  le  pays  est  6galement  persecute  que  les  autres,  et 
e'est  la  raison  pour  laquelle  on  j  trouve  tr^  rarement  des  nids  avec 
des  oeufs. 

Je  commence  cette  Ibte  suppl^mentaire  par  T^num^ration  des 
especes  du  dernier  transport  qui  n'ont  pas  4i6  fournies  dans  I'envoi 
pr^c^ent. 

108.  Haliaetus  branickii,  sp.  n. 

n.  hrunneo-niger  ;  plumis  colli  striga  mediana  longitsima  pallida^ 
rectrieibus  tectricibusgue  caud€e  superioribus  et  inferioribus  pure 
albU;  rosiro,  cera  pedibusque  aurantiacthflavis  ;  iridibus  lutes- 
centi-aUndU. 

$  ad.  Plumage  g^n^ral  de  tout  le  corps  est  noir  brun&tre,  tirant 
I^^rement  au  schiste  dans  les  plumes  fraiches  du  manteau  et  des 
ailesy  tandb  que  dans  les  plumes  de  la  robe  pr^^ente  la  nuance  est 
brun^tre ;  la  couleur  du  dessous  du  corps  est  plus  brun&tre  et  uni- 
forme  sur  toute  la  poitrine  et  I'abdomen ;  la  plus  noir&tre  elle  est  sur 
les  pantalons,  sur  tout  le  dos  inferieur  et  le  croupion,  sur  la  partie 
emplum^e  des  c6t6s  de  la  tSte  et  sur  la  gorge ;  tandis  que  sur  tout 
le  sommet  de  la  tdte  et  sur  tout  le  cou  toutes  les  plumes  sont  tra- 
yers^  dans  toute  leur  longueur  par  une  raie  grise  fine  prolong^e 
jusqu'  au  bout  de  ces  plumes,  sur  celles  du  front  ces  raies  m^dianes 
sont  tr^s  peu  distinctes ;  les  rectrices  avec  les  tectrices  sup^rieures  et 
les  infi^rieures  de  la  queue  sont  d'un  blanc  pur.  Bee,  cire,  peau  nue 
des  cdtes  de  la  tSte  et  les  pieds  sont  d'un  jaune  orang^  yif ;  ongles 
corn^s ;  iris  blanc  tirant  l^g^rement  au  jaun4tre* 

Longueur  totale  980,  vol  2260,  aile  600,  queue  340,  bee  depuis 
la  commissure  96,  bee  depuis  la  cire  en  courbe  jusquau  bout  80,  de 
la  cire  depuis  les  plumes  front  ales  31,  hauteur  du  bee  prise  k  la  base 
des  narines  55,  tour  de  la  mandibule  sup^rieure  &  la  base  des  narines 
entre  les  deux  tranchants  95,  longueur  du  tarse  87,  doigt  m^ian 
90,  ongle  en  courbe  42,  ongle  du  doigt  interne  ^galement  en  courbe 
54,  ongle  du  doigt  exteme  35,  ongle  du  pouce  56,  queue  d^passant 
le  bout  des  ailes  de  1 15  millim. 

Get  aigle  ressemble  complitement  au  H,  pelagieus  (Pall.),  par  son 
habitus,  sa  taille,  par  la  forme  du  bee,  la  forme  de  la  queue,  par  la 
formule  alaire  et  par  la  longueur  relative  des  ailes  k  la  queue,  mais  en 
outre  de  la  coloration  il  s'en  distingue  par  plusieurs  details  caract^ris- 
tiques,  comme : — le  bee  distinctement  plus  ^lev^  et  plus  ^pais,  tour  de 
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la  mandibule  sap^rieure  a  la  base  des  nNrines  pris  entre  lea  deux  trao- 
cbants  est  beaucoup  plus  long  (95  millim.  tandis  que  celui  du  p61a- 
gique  n'a  que  87) ;  I'extr^mit^  de  cette  maudibule  moins  prolong^  et 
moins  courb^  en  arri^re  ;  la  nudit6  lat^rale  de  la  face  plus  prolong^ 
jusqu'au  milieu  des  yeux,  tandis  que  chec  Toiseau  cit^  elle  d^passe 
peu  le  bord  ant^rieur  de  Toeil,  et  est  beaucoup  plus  faiblement  garnie 
de  poils  moins  developp^s,  de  sorte  que  la  peau  nue  conserre  sa 
couleur  naturelle  et  parait  dtre  parfaitement  nue  k  une  petite  dis- 
tance ;  les  ongles  sont  moins  longs ;  les  scutelles  corn&s  au  dos  des 
doigts  non  partag^s  sont  moins  nombreuses,  il  n'y  a  que  quatre  ter- 
minales  sur  le  doigt  median,  tandis  que  chez  le  H.pelagicus  il  y  m  au 
moins  7»  quelquefois  jusqu'&  14,  les  plumes  de  la  r^ion  interscapulaire 
plus  acumin6es,  etc. 

L'unique  exemplaire  qui  sert  &  cette  description  fut  tu^  par  M. 
Kalinowski  2i  Tsiempion,  le  28  f^vrier  1888,  pendent  son  retour  de 
S^oul  2i  Wladiwostok.  Puis  le  Toyageur  a  vu  encore  6  ou  7  indiTidus, 
qui  tons  ^taient  aussi  noirs  que  le  pr^c^dent,  sans  rien  de  blanc  ex- 
cept^ la  queue,  et  qui  frappaient  ae  loin  par  le  jaune  orang^  de  leur 
bee  et  des  pieds ;  il  a  tu  aussi  un  jeune  ^  queue  fonc6e.  Fr6c^em- 
ment  il  a  observe  aussi  deux  oiseaux  qui  toumoyaient  dans  une  grande 
hauteur  aux  enyirons  de  la  capitale,  et  a  vu  aussi  deux  peaux  soa- 

Fig.  1. 


Tdte  de  HaUaetut  braniekU, 

pendues  chez  les  indigenes,  matilees,  sans  ailes,  sans  queue  et 

bee,  auxquelles  il  n'a  pas  fait  attention.  Apr^  son  arriy^e  k  Wladi- 
wostok,  lorsque  le  voyageur  a  montn^  son  exemplaire  k  M.  Jankow- 
ski,  cet  explorateur  de  la  Mantchourie  russe  a  assure  qu'il  a  d6jii  m 
deux  pareils  k  Sidemi,  dont  la  couleur  toute  fonc^  sans  rien  de  blaoc, 
sauf  la  queue,  I'a  frapp^e  au  premier  coup  d'oeil.  M.  (lodlewski, 
ancien  compagnon  du  Dr.  Dybowski,  apr^s  Texamen  de  cet  aigle 
Cor6en  pretend  qu'il  a  vu  aussi  deux  pareil  pos^  sur  le  sable  au  bord  de 
rOuon  en  Daourie,  aui  Tout  frapp^s  par  leur  couleur  g^n^rale  fonc^, 
la  queue  blanche  et  le  jaune  intense  du  bee  et  des  pieds,  maia  qui  ae 
sont  en?ol^  de  loin  devant  lui.     M.  Kalinowski  assure  que  pendant 
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tout  le  temps  de  son  sdjour  en  Coree  il  n'a  pas  tu  le  H.  pelagiau 
typique. 

Notre  yojageur  pretend  que  cet  oiseaa  remarquable  babite  la  con- 
tra septentrionale  de  la  Coree,  au  Toisinage  des  rivieres  tr^s  poisson- 
neuses,  d'o&  lea  indigenes  transportent  tous  les  ans  dans  les  eontr^ 
plus  m^ridionales  de  la  p^ninsnle  une  grande  quantity  du  poisson 
86cb^ 

Cet  aigle  qu'on  ponrrait  prendre  pour  une  variA6  nigre  de  Taigle 
p^lagique  me  parait  constituer  une  forme  locale  constante,  peu  nom- 
breuse  et  confin^  dans  un  territoire  assez  restreint  dans  le  sud  m^me 
de  la  vaste  region  babit^  par  1' aigle  p^lagique.  En  outre  de  la  6\Si' 
rence  dans  la  coloration  et  dans  les  autres  caract^res  plastiques,  que 
je  yiens  d'indiquer,  pent  sernr  de  preuve  la  circonstance  qu*entre 
beauconp  d'aigles  pelagiques  observes  et  recueillis  ik  Kamtschatka 

Fig.  2. 


T^  de  Haliaeiuipelagum. 

par  MM.  Dybowski  et  Kalinowski  tous  ^taient  en  plumage  normal,  et 
qu*entre  beauconp  d*individus  qui  ont  ^t^  recueillis  et  observes  par 
les  autres  Toyagenrs  au  Kamtscbatka  et  partout  ailleurs  on  n'a  rien 
trouY^  de  pareil. 

Je  d6die  se  remarquable  oiseau  2i  M.  le  Comte  Xavier  Branicki, 

2ui  ab^rit^  de  son  phre  Tamour  de  I'Histoire  Naturelle  et  I'amiti^ 
es  Naturalistes.  Il  commence  jeune  sa  carri^re,  je  lui  soubaite 
done  de  tout  mon  codur  que  les  r^sultats  de  son  entreprise  soient 
correspondants  k  I'empresseme^t  avec  lequel  il  s*est  pris  k  roeuvre. 
Ce  sera  le  meilleur  bommage  rendu  k  la  m^moire  de  son  p^re,  qui 
d^irait  ardemment  que  son  fils  continue  k  s'int^resser  de  la  science. 

109.  Haliaetus  albicilla  (L.). 

Deux  jeunes  oiseaux  tu^  k  S4ovl  et  au  nord  de  Ginzan. 

Nulle  part  M.  Kalinowski  n'a  pas  rencontr^  ce  pjgargue  aussi  nom- 
breux  qu  il  Test  dans  les  eontr^s  septentrionales  de  la  Cor^e  pendant 
la  migration  de  prin temps.  Au  voisinage  de  la  fronti&re  de  la  Mant- 
chourie  russe  notre  voyageur  a  yu  sur  un  lac  convert  de  glace  une 
centaine  de  ces  rapaces  qui  se  reposaient  sur  la  glace  et  sur  le 
rivage. 
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125.  EUSPIZA  RDTILA,  Pall. 

Deax  m&les  adultes,  tues  k  S4oui  le  1 1  mai  1887.  On  ne  le  foit 
point  en  6t€  et  en  hiver. 

126.  EOPHONA  MELANURA  (Gm.). 

Un  jeune  m&le  tu6  le  26  aodt  1887  auz  environs  de  Seoal.  £o 
automne  on  voit  longtemps  ce  gros-bec. 

127.  Otis  dtbowskit,  Tacz. 

Une  femelle  adulte  tu^e  au  nord  de  G-inzan  le  27  f^vrier  1887> 
et  nn  jeune  m^e  des  environs  de  S^ul.  L'outarde  est  commane 
pendant  tout  Phiver  depuis  S6oul  jusqu'k  la  fronti^re  delaMant- 
chourie  Russe,  dans  les  environs  de  la  capitale  on  pent  voir  qaelque- 
fois  des  troupes  composes  jusqu*k  une  centaine  d'exemplaires ;  to 
sud  de  S6oul  elle  est  plus  rare,  en  ^t^  on  ne  la  voit  point. 

Comme  la  femelle  de  cette  outarde  orientale,  qui  jusqu'Si  nos  joon 
eat  eonfondue  avee  Tespece  europ^nne,  n'est  pas  encore  d6crite,  je 
donne  done  sa  description. 

La  femeQe  est  beaucoup  plus  petite  que  le  m&Ie,  k  manteau  igelemtai 
fonc6  mais  k  dessin  roux  moins  r^gulier ;  la  tete  et  le  cou  sont  d'an 
cendr^  bleu&tre  assez  intense,  en  laissant  la  gorge  largement  d'on 
blanc  pur,  sommet  de  la  t^te  plus  obscur  parsem^  de  macules  ftaves, 
milieu  du  cervix  noir  macule  de  fauve ;  le  cendr^  coUaire  se  termioe 
en  arri&re  dans  la  moiti6  de  la  bauteur  du  cou,  tandis  que  snr  le 
devant  il  descend  jusqu'au  bas  de  la  region  jugulaire;  tectrices 
sup^rieures  des  ailes  rousses  ray^es  de  noir  dans  la  moiti^ 
sup^rieure  de  Taile  pli^,  dans  la  raoiti^  inf^rieure  de  I'aile  elles  sont 
d'un  gris  cendr^  melan$s^  avec  du  roux  raj6  de  noir,  toutes  teroaiato 
par  une  grosse  tacbe  blancbe,  ce  qui  forme  une  grosse  maculature  de 
cette  demi^re  coleur  sur  la  partie  post^rieure  de  I'aile,  tandis  que  ces 
macules  sont  beaucoup  moins  grandes  disperse  sur  un  fond  cendr^ 
du  devant  du  bas  de  I'aile  ;  grandes  tectrices  alaires  noires  tennio^ 
par  une  grande  tacbe  blancbe,  ainsi  que  les  r^miges  primidres ; 
r^miges  secondaires  post^rieures  ray fes  de  brun,  de  roux  et  eo  partie 
de  blanc ;  le  blanc  des  rectrices  extemes  fort  color6  de  roux,  daos  la 
moiti^  terminale,  k2  onS  bandes  transversales  noires ;  les  medianea 
semblables  k  celles  du  m&le. 

Longueur  totale  795,  vol  1700,  aile  475,  queue  195,  bee  80,  tarse 
120,  doigt  median  45,  ougle  15  millim. 

128.  Charadrius  fulvtjs,  Gm. 

Un  jeune  mk\e  t\x6  k  S^oul  le  25  septembre  1887 ;  assez  commun 
dans  les  temps  des  migrations. 

129.  iSlciALITIS  MONGOLA  (Pall.). 

Deux  m&les  tu^s  k  Cbimulpo  le  2  juin  1887  ;  rare  au  printemps- 

130.  Squatarola  helvetica  (Linn.). 

Jeune  oiseau  tu6  k  S6ovl\  le  27  septembre  1887  ;  on  Tobserve  en 
petit  nombre  aux  ^poques  des  deux  migrations. 
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131.  LoBivANELLUs  INORNATU8,  Temm.  et  Schl. 

Une  femelle  tu^  entre  S^ul  et  Chimolpo  le  27  septembre  1887. 
Iris  et  bee  d'un  jaune  orang^,  extr^mit^  da  bee  noir ;  pieds  d'un 
jaune  p41e.    £n  ^t^  peu  nombreax,  absent  en  biver. 

132.  Tringa  subminuta,  Midd. 

Une  femelle  tu^  k  S^nl  en  septembre ;  b^casseau  assez  commun 
dans  les  deux  migrations. 

133.  Tringa  acuminata,  Horsf. 

Denx  mdles  to^  k  Chimulpo  en  mai ;  e'est  les  seals  qai  ont  ^te 
reneontres  sar  la  c6te  pendant  tout  le  temps  de  Texploration  de  notre 
Toyagear.     Dimensions  :— 

Longneur  totale  235,  vol  464,  aile  143,  queae  63,  bee  28,  boutdes 
ailes  atteignant  Textr^mite  de  la  queae. 

Longueor  totale  232,  vol  456,  aile  140^  queue  63,  bee  28,  bout  des 
ailes  atteignant  I'extr^mit^  de  la  queue. 

134.  Hbtxroscsles  incanus  (Gm.). 

Un  mfile  en  robe  de  Thiver  tu^  aux  environs  de  Seoul  le  27 
septembre ;  peu  nombreux  en  automne. 

135.  ACTITIS  HYPOLEU€X>S  (L.). 

Une  paire  tu^  k  S6oal  en  septembre.  Peu  nombreux  en  et^, 
niche  dans  les  environs  de  S&)ul,  eommun  partout  en  automne, 
absent  en  hiver. 

136.  TOTANUS  GLOTTIS  (Lath.). 

Un  m&le  de  Chimulpo  du  3  mai,  deux  femelles  de  S^ul  tuees  en 
septembre,  Ce  chevalier  ainsi  que  les  suivants  communs  au  passage 
d* automne,  rares  au  printemps  dans  les  champs  de  riz. 

137*  TOTANUS  CALIDRIS  (L.). 

Un  mMe  en  plnmage  d'hiver  tu^  k  S6oul  le  19  septembre. 

138.  TOTANUS  OCHROPUS  (L.). 

Un  mile  et  deux  femelles  pris  k  S^ul  en  septembre  et  en  octobre 
de  1887. 

139.  TOTANUS  GLAREOLA  (L.). 

Un  m41e  et  une  femelle  tu^  k  S^ul  en  septembre  et  en  octobre. 

140.  LiMOSA  LAPPONiCA  BAUERi  (Naum.). 

Une  femelle  en  robe  d'hiver  de  S6oul,  tu6e  le  22  octobre ;  tres 
rare  en  automne  dans  les  rizi^res. 

141.  NUMENIUS  PHiEOPUS  YARIEGATU8  (Scop.). 

Una  femelle  tu^  k  Chimulpo  le  3  mai  1 887.  Commun  au  passage 
de  printemps  sur  la  cote  et  partout  dans  les  montagnes. 
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165.  Anser  segbtum  (Gm.). 
Obsery^  aux  passages. 

166.  CyGNOPSIS  CYGNOIDE8  (Pall.). 
Obsery^  anx  passages. 

167.  Cygnus  MU8ICU8,  Becbst 
Le  plus  commun  en  biver. 

168.  AlX  OALBRICULATA  (L.). 

Observe  aux  deux  passages. 

169.  Anas  boschas,  L. 

Niche  en  petit  uombre  et  hiverae. 

170.  Anas  crecca,  L. 
Hiverae. 

171.  Anas  Formosa,  GkorgL 
Observe  aux  deux  passages. 

172.  DaFILA  ACUTA  (L.). 

Obsenr^  anx  deux  passages. 

173.  Spatula  clypeata  (L.). 
Observ^e  aux  deux  passages. 

174.  MaRECA  PENELOPE  (L.). 

Observ^e  aux  deux  passages. 

175.  FULIX  FULIGULA  (L.). 

Rare  en  hiver,  manque  en  M. 

176.  FuLIX  MARILA  (L.). 

Obser?^  aux  deux  passages. 

177.  Mergus  merganser,  L. 
Hiverae. 

1 78.  Mergus  serrator,  L. 
Hiverae. 

179.  Mergus  albellus,  L. 
Hiverne. 
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AdditumM  aux  etp^ccM  de  la  lute  prSeSdenU. 

MiLYTJS  MELANOTIS. 

Tr^  common  dans  toutes  les  saisons  de  Tann^. 

BlTTKO  PLUMIPE8. 

Ne  86  trouye  qu'en  hiver. 

ASTUR  CUCULOIDBS. 

Assez  rare,  nicbe  et  qnitte  le  pays  pour  l^iver.  II  se  uourrit 
principalement  de  gros  coMopt&res  et  surtout  de  longicomes  qn'il 
prend  an  vol  ou  sor  les  branches. 

ACCIPITER  NISUS. 

SMentaire  et  assez  common  dans  toutes  les  saisons. 

FaLCO  HENDER80NI. 

S^entaire  mais  rare  ;  sa  raret6  est  certainement  amende  par  les 
indigenes  qui  s'en  servent  pour  la  cbasse,  ce  qui  s'applique  aussi  au 
Faucon  Commun  et  k  TAutour. 

Falco  subbuteo. 

Rare  dans  les  temps  des  migrations. 

Dbndrofalco  jssalon. 

Rare  et  observe  seulement  en  biver. 

TiNNUNCULUS  JAPONICU8. 

S^entaire,  le  plus  commun  des  rapaces  diurnes. 

Circus  cyaneus. 
S^dentaire,  assez  common. 

NiNOX  JAPONICU8. 

Assez  commun  en  H6,  absent  eu  biyer. 

SCOFS  8EMITORQUE8. 

Rare  en  biver,  absent  en  6tL 

Bubo  ignayus. 

86dentaire,  assez  commun ;  on  le  yoit  souvent  en  yente  au  marcb^ 
entre  le  gibier.  Dans  le  dernier  transport  d'oiseaux  il  y  a  une 
paire  de  grand-dues,  recueillis  dans  les  environs  de  S^ul.  La  femelle 
est  semblable  en  tout  k  celle  de  I'enyoi  pr6c^dent  et  au  m&Ie  de 
Sidemi ;  elles  ont  la  mSme  nuance  du  fond  abdominal  et  presque  la 
mSme  grosseur  des  stries  noires  centrales  dans  les  plumes,  et  les  raies 
transyersales  semblables.  Le  m&le  tue  le  4  novembre  1887  a  le 
food  des  parties  sup^rieures  du  corps,  des  cot^s  du  cou  et  de  toutes 
les  parties  sup^rieores  du  corps  d'un  roux  aussi  intense  et  meme  plus 
i^rt  que  dans  la  plurality  des  oiseaux  europ^ens,  les  flamm^cbes 
pectorales  et  les  stries  abdominales  noires  aussi  grosses  que  dans  le^ 
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femelles ;  le  dessio  noir  sur  le  fond  da  manteau  plus  d^licat  que  dioi 
les  femelles.     Iris  jaune  orangd 

Tous  ces  exempfaires  pr^sentent  entre  eux  une  grande  difference 
dans  la  ray  are  fonc^  de  la  queue ;  la  femelle  de  ce  dernier  transport 
a  8ur  la  page  inf§rieure  de  toutes  les  rectrices,  sauf  les  m^dianes  et 
les  subm^dianes,  les  raies  noires  transversales  fines,  et  trhs  pea  de 
petites  taches  au  Toisinage  de  Textr^mit^  des  pennes  ;  chex  le  m&Ie 
les  raies  transversales  sont  encore  beaucoup  plus  fines,  la  maculature 
subterminale  subtile;  la  femelle  de  Tenvoi  pr^c^ent  a  les  bandes 
larges,  la  maculature  dense,  plus  grossiire  et  plus  prolong6e  vers  It 
base  des  pennes.     Dimensions  de  ces  deux  exemplaires : — 

d.  Longueur  totale  615,  vol  1583,  aile  430,  queue  250,  queue 
d^passant  le  bout  des  ailes  de  80  millim. 

$•  Longueur  totale  615,  vol  1583,  aile  480,  queue  276,  queue 
d^passant  le  bout  des  ailes  de  80  millim. 

Syrnium  nivicolum. 
S6dentaire  et  rare. 

Caprimulgus  jotaka. 
Rare  en  dt6. 

CSCROPIS  DAURICA. 

Rare  en  6te,  elle  nicbait  en  1886,  tandis  que  dans  Tann^  suivaote 
on  ne  la  Tojait  point. 

HiRUNDO  GUTTURALIS. 

Commuue  en  6t6,  nicbe  et  quitte  le  pays  pour  Tbiver. 

£uRY&rroMus  orientalis. 

Assez  commun  en  ^te,  nicbe  et  quitte  le  pays  pour  Tbiver. 

Halcyon  pilbatus. 

Assez  commun  en  6t4,  nicbe  et  quitte  le  pays  pour  Tbiyer. 

L' unique  nid  de  ce  martin-cbasseur,  trouv^  par  M.  Kalinowski,  fat 
pratiqu6  dans  une  parois  sablonneuse  verticale  d'un  ravin,  k  4  metres 
au  dessus  du  fond  de  ce  ravin.  Le  trou  fut  semblable  k  celai  da 
martin-p^cbeur  de  I'Europe,  ^galement  r^ulier,  k  ouverture  exterae 
6galement  eliiptique,  mais  aussi  large  qu'on  a  pu  facilement  introduire 
la  main ;  le  canal  d'un  m^tre  de  profondeur,  presque  borizontal  et 
courb^,  ^rgi  et  aprofondi  dans  le  fond,  6tait  tapiss^  d'une  ^paisse 
coucbe  d'os  de  grenouilles  et  de  l^rds,  m^langls  avec  des  debris 
des  gros  insectes,  qui  sont  certainement  de  la  provenance  semblible 
que  les  boules  compos6es  d'os  et  d'^cailles  de  petits  poissons,  a?ec  les- 

Suelles  les  martin-p^beurs  garuissent  ieur  nid.  D'apr^  rexamen 
es  mat^riaux  du  tapis  on  peut  supposer  que  I'oiseau  se  semit  de 
ce  canal  depuis  plusieurs  anndes.  Les  oeufs  au  nombre  de  six  forent 
d^pos^s  Bur  cette  coucbe. 

Les  CBufs  sont  un  peu  plus  oblongs  que  ceux  de  VAleedo  ispidat  ^ 
surface  de  la  coque  moins  glabre  et  moina  luisante,  mdme  onda^e 
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asses  fortement  dans  certaine  endroits  ;  couleur  superficielle  blanche 
pure  et  blanche  en  transparence.  Dimensions:  33*2x28*3;  33*2  X 
28-8 ;  33-6  x  28*4 ;  33  X  29*2 ;  34  x  28*2  ;  35  X  28*5  mUlim. 

Ckrtle  lugubris. 

Rencontr^  senlement  en  hiyer  aux  environs  de  Ginzan ;  le  long 
d'on  misseaa  il  y  en  avait  quatre :  tons  farent  tir^a  et  blesses,  mais 
on  senl  retrouy^ ;  puis  on  ne  les  Toyait  pins. 

ISPIDA  BENGALEN8I8. 

Commune,  il  niche,  mais  on  ne  le  Toit  point  en  hiver. 

Certhia  familiaris. 
Commune  en  hiver. 

SlTTA  AMUREN8I8. 

On  ne  le  rencontre  qu'en  hiver. 

Troglodytes  fumigatus  dauricus. 
Commnn  et  s^dentaire. 

CiNCLUS  PALLASI. 

Commnn  en  hiyer,  mais  on  ne  le  commence  k  rencontrer  qu'^  60 
kilometres  au  nord  de  S&>ul,  d'oii  on  le  trouve  partout  jusqu'^  la 
fronti^re  rnsse. 

Accentor  montanellus. 
Commun  en  hiyer,  rare  en  ^te. 

Turdus  fuscatus. 
Obsery^  aux  passages. 

TURDUS  NAUBIANNI. 

Commun  dans  les  temps  des  migrations. 

Oreocincla  varia. 

On  n'a  rencontr^  qu'une  paire  au  printemps. 

MONTICOLA  SOLITARIA. 

Commune  et  niche,  quitte  le  pays  pour  Tbiver. 

RUTICILLA  AUROREA. 

Sedentaire  et  assez  commune. 

Phyixopneuste  borealis. 

Commune  au  printemps  et  en  automne,  rare  eu  6i€. 

Phyllopneuste  coronata. 
Comme  la  pr^c6dente. 

Phyllopneuste  superciliosa. 

Comme  les  pr^c^dents. 

32* 
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MiCROSCBLIS  AMAUROnS. 

£n  bWer  de  1866  sur  7  il  fat  comman  aux  ennrons  de  S^ol  et  se 
tenait  et  nourrissait  principalement  sur  les  gea^vriers,  rhiver  suiftnt 
il  manquait  compl^tement. 

MOTACILLA  LEUCOFSI8. 

Rare  en  ii6  et  niche  en  petit  nombre ;  commnne  et  nombreose  ea 
automne ;  quitte  le  pays  pour  I'hiyer. 

MOTACILLA  OCULARIS. 

Commune  en  automne,  rare  en  hiver. 

Calobates  melanopb. 

Commun,  niche,  non  trouv^  en  hiver. 

LiMONIDROMUS  INDICUS. 

Commun,  niche,  quitte  le  pays  pour  Thiver. 

AlAUDA  ARVENSI8. 

Commune  toute  Fannie. 

Galerida  cristtata  coreensis. 

S6dentaire  mais  peu  nombreuse  dans  la  partie  m^ridionale  du  paySf 
elle  manque  au  nord  de  S6oul. 

PaRUS  VARIUS. 

Commun  toute  Tann^. 

Parus  minor. 

La  plus  commune  des  m^sanges,  mais  rare  en  ^te. 

PcECILIA  PALUSTRIS  CRASSIROSTRIS. 

S&lentaire,  rare  en  6t^. 

Mecistura  trivirgata. 

S^dentaire,  la  plus  commune  aux  environs  de  Ginzan. 

SUTHORA  WBBBIANA. 

S^entaire  et  commune. 

GrIOLUS  DIFFU8US. 

ObseiT^  dans  les  ^poques  des  migrations. 

Lanius  sphenocercus. 

S^dentaire,  plus  nombreux  en  hiver  qu'en  6t6. 

PhONEUS  BUCEPHALUS. 

Assez  commun  en  ^t^,  niche,  absent  en  hiver. 

OtOMELA  LUCIONENSI8. 

Plus  commune  en  etc  que  le  pr^6dent,  manque  en  hiver. 
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BUTAUS  LATIR08TRI8. 

Oommune  aax  passages  de  printemps  et  d'automne. 

Ertthrosterna  lutbola. 
Comme  la  pr&^ente. 

Xanthopyoia  tricolor. 

Commuiie  en  ^t^,  nicbe,  absente  en  hirer. 

Ctanoftila  cyanomelana. 

Une  seule  femelle  rencontr^  au  printemps. 

PeRICROCOTUS  CINEREU8. 

Niche  en  petit  nombre^  absent  en  hiver. 

Cyanopolius  cyanus. 

S6dentaire  et  common ;  rare  an  sad  de  S£oul. 

Garrulus  brandti. 
Commun  en  biver,  rare  en  ii^. 

Pica  caudata  japonica. 

S^dentaire  et  commune ;  gibier  favori  des  Cor&ns. 

MONEDULA  DAURICA. 

Tr^  commune  aux  deux  passages,  manque  en  hirer  et  en  6t^. 

CORYUS  JAPONEN8I8. 

Commun  et  s^dentaire ;  gibier  favori  des  Cor^ens  comme  beaucoup 
d'autres  oiseaux  qu*on  ne  mange  pas  ailleurs. 

Frugilegus  pastinator. 

Tr^  nombreux  an  printemps,  rare  en  automne,  manque  en  6t6  et 
en  hirer. 

NUCIFRAGA  CARYOCATACTES. 

Deux  fois  rencontr^  solitaire  en  automne. 

StURNUS  CINERACEU8. 

Commun  mais  assez  rare,  niche,  absent  en  hirer. 

Ehberiza  fucata. 

Commune  au  printemps,  niche  en  petit  nombre,  absente  en  hirer. 

Ehberiza  castaneiceps,  Moore. 

Commune  en  hirer,  niche  en  petit  nombre.  Les  deux  paires  qui 
sont  foumies  de  S^ul  appartiennent  k  cette  forme,  peu  distincte,  mais, 
comme  il  parait,  constamment  de  la  forme  sib^rienne.  Probablement 
entre  les  nombreux  oiseaux  qui  riennent  hivemer  en  Cor^  on  trouvera 
aussi  les  oiseaux  de  la  granae  race,  comme  cela  a  lieu  dans  le  sud  de 
la  Mantchourie  russe. 
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EmBERIZA  8PODOCEPHALA. 

Assez  commune  an  printemps^  niche  en  petit  nombre,  absent  en  him. 

.     SCBCBNICOLA  POLARIS. 

Niche  en  nombre  m^ocre,  hiyerne  en  plus  grand  nombre. 

Passer  montanus. 

Tr^  commun  et  tr^  nombreux  dans  toutes  les  saisons. 

Frinoilla  montifrinoilla. 

Hiverne  dans  les  fordts  de  conif&res,  absente  en  ^t^ ;  en  htver  elle 
est  fort  abondante  et  se  nourrit  principalement  de  semence  de  pin. 

Chlorospiza  sinica. 
Sedentaire  et  commune- 

Chrysomitris  spinus. 

Commune  au  printemps,  rare  en  6te. 

COCCOTHRAUSTES  VULGARIS  JAPONICUS. 

Rare. 

Fropasser  roseus. 

Commun  en  hiyer,  non  recontr^  en  ^t^. 

Uraous  sanguinolentus. 

Rare.  Probablement  les  trois  femelles  de  renvoi  pr&^eat  tpptf- 
tiennent  k  VU,  lepidus,  David  et  Oust,  et  non  au  U.  sanguinolentitt. 

LOXIA  CURVI ROSTRA  ALBIVBNTRIS. 

Commune  en  automne  et  en  hiver,  absente  en  it6. 

Fyrrhula  orientalis. 
Rare  en  hiver. 

CUCVLUS  CANORUS  TBLEPHONUS. 

Commun  en  6i&,  Notre  vojageur  a  constamment  enteodo  1« 
chant  du  male  semblable  k  celui  du  coucou  de  TEurope,  et  jtmtis 
celui  du  Cuculus  indicus, 

Gbcinus  canus. 
Sddentaire  et  commun. 

Pic  us  major. 
S^entaire  et  rare. 

PlCUS  LEUCONOTUS. 

sedentaire  et  rare. 

Iyngipicus  dorribsi. 
S^entaire  et  rare. 
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IXNOIPICUS  SSEBOHMI. 

SMentaire,  le  plus  commun  des  pic8. 

Thriponax  kalinowskii. 
Rare. 

COLYJMBA  RUPE8TRI8. 

S6dentaire  et  commune,  babite  en  grand  nombre  dans  la  residence 
royale. 

TURTUR  RUPICOLA, 

S^dentaire  et  commun. 

TXJRTUR  TORQUATA. 

Stientaire  et  commun. 

BONASIA  BETTJLINA. 

SMentaire  et'assez  commune  entre  Sdoul  et  Ginzan,  non  rencontr^ 
plus  au  nord  de  cette  demi^re  locality ;  manque  dans  le  snd  de  la 
p^ninsule. 

CoTURNix  YUL6ARI8  JAPONICA,  Temm.  et  Scbl. 

Tr^  abondante  en  biver  entre  S^oul  et  Ginzan,  plus  rare  plus  au 
nord.  Les  cinq  ezemplaires,  dent  3d  ^t  2 $ ,  fournis  par  notre 
Toyageur  dans  son  envoi  pr&^^dent,  et  que  j'ai  indiau^  dans  la  pre- 
miere liste  sons  le  nom  de  O.  communis,  ne  sont  pas  faciles  k  determiner, 
lis  sont  tous  en  plumage  d'biyer  et  ne  pr^sentent  pas  de  caract^res 
diflTerentiels  entre  ces  deux  formes.  Comme  M .  Kalinowski  n'a  pas 
jamais  entendu  en  Cor^  le  cbant  caract^ristique  de  la  caille  d'Europe, 
mais  toujours  la  toix  sourde,  propre  aux  cailles  de  la  Daourie  et  de 
la  Mantchourie  russe,  qu'il  connaissait  parfaitement,  on  pent  supposer 
que  toutes  les  cailles  qui  bivernent  en  Cor^  appartiennent  k  cette 
forme,  qui  est  en  6t6  tr^  abondante  dans  les  plaines  berbeuses  et 
bumides  des  bords  du  lac  Cbanka  et  de  la  Soungatscba,  ainsi  que 
dans  les  autres  contr&s  de  la  Mantcbourie  russe.  Dans  les  demiers 
temps  le  Prof.  BogdanofP  fat  d'avis  que  cette  caille  continentale  est 
diff^rente  de  la  race  japonaise  et  la  distingu^  sous  le  nom  de 
C,  tusurianus,  dans  son  fascicule  du '  Conspectus  Avium  Imp.  Bossici.' 
Mais  comme  cette  caille  ne  se  distingue  de  la  description  et  de  la 
figure  de  la '  Fauna  Japonica '  que  par  la  couleur  de  la  bande  sourcili^re, 
et  comme  la  coloration  de  la  tete  est  fort  variable  dans  les  diff^rents 
details  cbezles  m&les  des  steppes  de  la  Daourie  et  de  la  Mantcbourie 
russe,  je  ne  crois  pas  que  I'opinion  de  Bogdanoff  soit  decisive. 

Phasiantjs  torquatus. 

Abondant  depuis  S^ul  jusqu'en  Mantcbourie,  mais  en  nombre 
in^al  dans  les  differentes  contr^ ;  rare  au  sud  de  Seoul. 

^GIALITIS  MINOR. 

Assez  commune  en  ^t^  absent  en  biver. 
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iBoiALITIS  PLACID  A. 

Commane  en  automne  et  au  printempsi  rare  en  hiver,  manqoe  eo 
6t6. 

Yanellus  cristatus. 

Rare  dans  les  temps  des  deux  migrations. 

Tringa  cinclus. 

Rare  au  passage  d*automne. 

Tringa  minuta. 

Commune  aux  deux  migrations. 

Gallinago  scolopacina. 

Tr^s  commune  en  automne  dans  les  riziires,  rare  au  printerops, 
manque  en  6t6  et  en  biver.  Toutes  ces  becassines  adultes  de  la 
collection  de  notre  vojageur  se  distinguent  des  europ^nnes  par  les 
bandes  claires  du  dessus  du  corps  consid^rablement  plus  larges,  ce  qui 
est  particulier  k  toutes  les  becassines  de  la  Sib^rie  orientale. 

Gallinago  stenura. 

Presque  aussi  commune  que  la  pr£c£dente  en  automne  dans  les 
rizi^res. 

Grus  yiridirostris. 

Commune  en  biver  depuis  la  fronti^re  russe  jusqu'lk  S^ul,  pins 
rare  plus  au  sud ;  en  6t6  non  rencontr^e  nuUe  part. 

Grub  leucauchbn. 

Moins  nombreuse  que  la  pr^c^dente,  mais  se  trouye  partout  en 
hiver. 

Ibis  Nippon. 

On  commence  k  le  rencontrez  en  biver  et  au  printemps  i  50  kilo- 
metres aunord  de  S^oul^leplus  commune  dans  les  environs  de  Ginxao, 
on  y  voit  souvent  des  troupes  d'une  cinquantaine  d'exemplaires ; 
rare  plus  au  nord  de  Ginzan. 

Ibis  nippon  sinensis. 

Au  printemps  on  le  trouve  k  S6oul  et  ailleurs  jusqu'k  la  fronti^ 
russe ;  en  ^te  on  ne  le  voit  pas  en  Cor^. 

CiCONIA  BOYCIANA. 

Se  trouve,  mais  pen  nombreuse,  dans  toute  la  Cor^,  niche,  plus 
rare  en  biver. 

Ardea  cinerea. 

Assez  rare,  niche  dans  les  colonies  des  herons  blancs,  en  fevrier 
une  a  6i6  rencontr^. 

Ardea  alba  modesta. 

Commune  en  ^t^,  quitte  la  contr^e  pour  Thiver. 
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Gaixicrex  CINERSA. 

Niche  en  nombre  m^iocre  dans  lea  rizidres,  qaitte  le  pays  pour 
rhiyer.  Un  mftle  adalte  ta^  k  Oricoul  k  20  kilometres  de  S^al,  a 
eu  riris  blanc  ayec  on  l^er  reflet  jaune  roussfttre ;  bee  jaune  yerd&tre 
SL  base  carn^ :  scutelle  frontale  rouge  sale,  k  sommet  da  tabercule 
cam^  tirant  aa  blea&tre;  pieds  gris  yerdfttre  obscar.  Louguear 
totale  413,  yol  716,  aile  210,  queue  85,  bee  89,  tarse  73,  doigt  median 
73,  ongle  14  miUim. 

Sterntjla  sinensis. 

Commuue  au  printemps,  rare  en  4t6,  manque  en  biver. 

Cairina  rutila. 

Pen  nombreuse  en  hiyer,  au  printemps  et  eu  automne,  manque  en 
^t^;  tr^  nombreuse  au  printemps  dans  les  rizi^res  de  la  Cor^ 
septentrionale. 

GlANGULA  GI«AT}C10N. 

Assez  commune  au  printemps  et  en  hiyer,  sur  la  mer,  moins  sur 
les  rivieres. 

OlDEMIA  AMERICANA. 

Ne  trouT^  qu'en  hiyer  sur  la  mer  aux  environs  de  Giozan*. 


December  4,  1888. 

Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

Mr.  Howard  Saunders,  F.Z.S.,  exhibited  an  adult  male  specimen 
of  the  American  Green-winged  Teal,  Querquedula  carolinensisy  the 
property  of  Mr.  H.  NichoUs,  of  Kingsbridge,  South  Devon,  shot  out 
of  a  flock  (perhaps  of  Gommou  Teal)  at  the  mouth  of  the  Dart,  on 
December  23rd  or  24th,  1879.  The  white  crescentic  baud  in  front  of 
each  wing  (the  principal  specific  characteristic)  was  fully  defined.  A 
letter  from  Dr.  Edmund  Elliot,  giying  full  details  of  the  occurrence,  was 
read.  This,  he  observed,  was  the  only  British-killed  example  which 
bad  been  submitted  to  public  examination ;  but  a  male  of  this  species 
had  been  recorded  as  having  been  shot  near  Scarborough  in  November 
1851  (Zoologist,  p.  3472),  and  it  had  been  stated  that  another  was 
killed  in  Hampshire  nearly  fifty  years  ago.  It  was  worthy  of  notice 
that  up  to  the  present  tiaie  this  species  was  not  known  to  have  been 
introduced  on  any  ornamental  waters  in  Great  Britain  or  on  the 
Continent. 


^  DftiLB  la  premiere  liste  imprim^  dans  les '  Prooeedings*  du  1887  au  lieu  de 
Gouran  il  faut  lire  partout  Ginzan  sur  lee  pages  611  et  596. 
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The  following  papers  were  read : — 

1.  The  Mammals  of  the  Solomon  Islands^  based  on  the  Col- 
lections made  by  Mr,  C.  M.  Woodford  daring  his 
Second  Expedition  to  the  Archipelago.  By  Olofhsld 
Thomas^  Natural  History  Museum. 

[BeoeiTed  July  25, 188a] 

(Plates  XX.-XXIL) 

In  the  Proceedings  of  the  Society  for  last  year  ^  I  had  the  pleasure 
of  describing:  a  collection  of  Bats  which  Mr.  C.  M.  Woodford  had 
formed  at  Shortland  and  Faaro  Islands^  at  the  western  end  of  the 
Solomon  Archipelago,  and  the  present  paper  gives  an  account  of  a 
second  collection  made  by  the  same  gentleman  in  the  eastern  blands 
of  the  group.  This  second  collection  is  larger  and  more  important 
than  the  first,  for,  apart  from  the  considerable  number  of  duplicates, 
the  set  acquired  by  the  British  Museum  consists  of  42  specimens 
belonging  to  19  species.  Two  species  only  of  the  ten  previously 
found  are  not  represented  in  it,  and  by  the  inclusion  of  these  and  of 
a  Rat  described  by  Mr.  E.  P.  Ramsay  from  Florida  Island,  the 
present  paper  is  made  a  complete  list  of  the  Mammals  known  to 
occur  in  the  group. 

Of  the  specimens  now  described  a  few  were  collected  at  Bubiana, 
New  Georgia,  but  the  great  mass  of  them,  and  all  the  new  species, 
were  obtained  at  Aola,  on  the  north-east  coast  of  Guadalcaoar, 
where  Mr.  Woodford  resided  for  several  months'. 

The  total  number  of  mammals  now  known  from  the  Solomons  is 
brought  up  by  the  present  collection  from  13  to  22,  and  of  these  no 
less  than  8  have  been  discovered  by  Mr.  Woodford,  the  previous 
collection  having  contained  2  and  the  present  one  6  new  species. 
There  are  also  two  new  genera  of  Bats  to  add  to  the  one  previously 
described. 

All  the  specimens  are  beautifully  preserved  in  spirit,  and  Mr. 
Woodford  is  to  be  congratulated  on  the  fact  that  the  care  and 
trouble  he  must  have  expended  on  the  collection  have  been  rewarded 
by  the  addition  of  so  large  a  number  of  new  and  interesting  species 
to  the  Mammalian  fauna  of  the  Australian  region. 

CHIROPTERA. 

I.  Pteropus  granois,  Thos. 

Pieropus  grandU,  Thos.  P.  Z.  S.  1887,  p.  320,  pi.  xxv. 

a.   <^ .     Rubiana,  New  Georgia. 

Forearm  163  millim. 

This  6ne  species  was  one  of  Mr.  Woodford*s  previous  discoveriea, 
the    original  specimens    having  been   obtained   by   him  at  AIu, 

»  P.Z.S.  1887.p.820. 

*  Mr.  Woodfoid  has  giren  an  acooont  of  bis  wandericgs  and  persona) 
experiences  in  the  Solomon  Islands  in  Proa  R.  Oeogr.  Soa  18&,  p.  36l7 
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Shortland  Island.    The  present  individoal  agrees  in  every  respect 
with  the  type. 

2«  PrsROPUS  ^  HYPOMBLANU8»  Temm. 

No  farther  specimens  of  this  species  were  ohtained,  and  Short- 
land Island  remains  therefore  its  only  known  locality  within  the 
group. 

^  The  following  new  tpeoiee  of  FUarofm*  firom  the  Dake  of  York  Arohipelago 
may  ftUo  be  oonyemently  deeoribed  here :  ~ 

Ftibopvs  cororatus,  8p.  n.    (Plate  XX.  fig.  2,  Plate  XXI.  figs.  %  3.) 

Ears  of  medium  length,  naked,  projecting  much  beyond  the  rather  short  fur ; 
their  anterior  edges  far  less  oonrex  than  their  posterior,  their  tips  bluntly 
pointed.  Wings  arising  on  the  back  only  about  naif  an  inch  apart.  Inter- 
femoral  membrane  narrow,  concealed  in  the  centre  b^  the  fur. 

Whole  of  head  and  neck  Tery  pale  buff,  nearly  white  on  the  crown  between 
the  ears  and  aboTe  the  eyes.  Face  ornamented  with  a  prominent  brown  T- 
shaped  mark,  of  which  the  cross-line  runs  transrerstsly  across  the  forehead 
hamray  between  the  eye  and  ear,  and  the  upright  runs  down  the  centre 
of  the  face  between  the  prominent  white  supraorbital  patches,  and  extends 
forwards  about  one  third  of  an  inch  in  front  of  the  anterior  canthus  of 
the  e^e.  ^elids  and  muzzle  nearly  naked,  brown.  Cheeks  and  chin  dark 
blackish  brown.  Front  of  neck,  chest,  and  centre  of  belly  Tery  pale  brown, 
scarcely  darker  than  the  nape.  Sides  of  belly  and  pubic  reeion  darker  brown. 
Posterior  back  blackish  brown,  mixed  with  dull  yellowish;  the  fur  closely 
adprrased,  and  only  about  one  inch  broad  at  the  narrowest  part.  Fore  limbs 
and  membranes  nearly  naked  above,  a  few  hairs  only  extending  along  the  upper 
side  of  the  humerus  and  forearm ;  upper  and  posterior  sides  of  the  tmghs 
thickly  furry  ;  lower  leg  naked.  Below  the  fur  covers  the  antebrachial  mem- 
brane, the  humerus,  femur,  and  the  wing-membrane  internal  to  them,  and  also 
passes  alone  the  outer  side  of  the  forearms  in  a  band  about  one  inch  wide. 

Teeth  (P&te  XXI.  figs.  2,  3)  unusually  strong  and  heavy,  smoothly  rounded, 
without  basal  cusps.  Conines  veiy  long  and  sharp,  their  basal  ledges  obsolete. 
Anterior  upper  premolar  very  minute,  but  still  persistent  in  the  type.  Other 
premolars  very  short  horizontally,  their  breadth  almost  equal  to  their  length. 
Lut  molars,  both  above  and  below,  comparatively  laree,  above  about  one 
fourth  and  below  about  one  third  of  the  penultimate  momrs.  Anterior  lower 
premolar  about  half  the  size  of  the  last  molar,  separated  from  the  canine  and 
next  premolar  by  diastemata  each  about  equal  to  its  own  diameter. 

Dimensions  of  the  type,  an  adultmale  in  spirit : — Head  and  body  243  millim. ; 
*  head  77;  tip  of  muzzle  to  eve  29;  ear  24x16;  forearm  167  (=6*6  in.); 
thumb  without  claw  66 ;  lower  leg  76 ;  calcaneum  26 ;  foot  56*5. 

Skull '.—Basal  length  69;  greatest  breadth  38*3 ;  interorbital  breadth  9*9; 
palate,  length  43,  breadth  outside  m.'  21*3,  inside  m.^  12'5;  basi-cranial 
axis  22*2 ;  basi-fadal  axis  49. 

Teeth : — Combined  breadth  of  upper  incisors  7*7 ;  vertical  length  of  upper 
canine,  from  dngulum  to  tip  behind  10*6 ;  horizontal  length  of  large  anterior 
premolar  6*0,  of  posterior  premolar  5*0,  of  first  molar  6*5,  of  second  molar  3*8. 

Hah,  Mioko  Inland,  Duke  of  York  group  {fir.  0,  Fintch),  13/3/85. 

This  very  handsome  species  has  a  certain  superficial  resemblance  to  Pi.  ocularis, 
Peters  *,  of  which  I  have  examined  the  type,  an  old  male,  in  the  Berlin  Museum. 
That  animal,  however,  is  distinguished  by  having  a  forearm  only  137  millim. 
long,  by  its  much  smaller  teeth  t,  and  by  many  detailed  differences  in  coloration, 
amonff  which  may  be  specially  mentioned  its  wholly  black  underside,  the  black 
extending  all  over  the  front  of  the  neck. 

♦  MB.  Ak.  Berl.  1867,  P.  326. 

t  Combined  breadth  of  four  upper  incisors  5*7  millim. ;  length  of  upper 
canine  6*9,  of  last  upper  premolar  3*6. 
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3.  Fteropus  rayneri.  Gray. 

fl-c.  2  cJf  1  $.    Aola,  Guadalcanar.     [2^] 
Forearms  138,  132,  and  120  millim. 

4.  Fteropus  wooDFORDi,Thos.  (FlateXX.  fig.  l,FIate  XXI. 
fig.l.) 

Pteropus  woodfordi,  Thos.  Ann.  Mag.  N.  H.  (6)  i.  p.  156  (1888). 

a-€/.  2  cf  and  2  $ .    Aola.     [3.] 

Size  small.  Fur  soft  and  woolly,  not  adpressed  on  the  back. 
Ears  small,  hairy,  scarcely  projecting  beyond  the  for  of  the  head. 
Wings  arising  about  half  an  inch  apart  on  the  back ;  the  fur  rather 
more  than  an  inch  wide  on  this  part.  Hind  limbs  below  knees 
entirely  naked.  Interfemoral  membrane  narrow,  almost  obsolete  in 
the  centre,  concealed  by  the  fur.  Face  and  chin  brown  or  black, 
becoming  in  old  specimens  quite  grey.  Collar  dull  rufous  or 
yellow,  markedly  different  in  colour  both  from  the  head  and  back. 
Tufts  on  shoulder-glands  deep  orange,  not  dissimilar  in  colour  to  the 
rest  of  the  neck.  Back  and  belly  deep  brown,  mixed  with  a  few 
shining  grey  hairs,  which  markedly  increase  in  number  in  old  age. 

Skull  (Plate  XXI.  fig.  1)  as  in  Pt.  molossinus. 

Teeth  small  and  light ;  canines  long  and  slender.  Upper  anterior 
premolar  persistent,  about  equal  in  cross  section  both  to  the  last 
lower  molars,  outer  lower  and  all  the  upper  incisors.  Last  upper 
molar  and  anterior  lower  premolarjibout  equal,  and  double  the  sixe 
of  the  last-named  set  of  teeth ;  p.3  with  an  antero-intemal  basal 
cusp. 

Dimensions  of  a  male  and  female,  the  first  being  the  type,  a  very 
old  specimen  with  a  grey  head  and  back : — 

millim.       miUim. 

Head  and  body (c.)150    (c.)  145 

Muzzle  to  eye 16  16 

Ear 11-5         11-5 

Forearm 99  98 

Thumb    34  33 

Lower  leg 48  46 

Depth  of  interfemoral  behind  knee  15  13 

Forearms  of  two  additional  specimens,  d  96  ;  $  92. 
Skull,  $  : — Basal  length  36 ;  greatest  breadth  24*2 ;  supraorbital 
foramen  to  tip  of  nasals  17*8 ;  interorbital  breadth  6'6;  intertem- 
poral breadth  9  ;  palate,  length  20*6.  Teeth  -.—Combined  breadth 
of  upper  incisors  4*1 ;  yertical  length  of  canine,  from  cingulum  to  tip 
behind  4*6;  greatest  antero-posterior  diameter  of  canine  2*4  ;  hori- 
zontal length  of  1^  2*5,  of  p>  2^2,  of  ^1'  2*5.  Height  of  lower 
canine  3*4  ;  horizontal  length  of  p.»  2*8  ;  of  p?  2'3. 

This  species  is  most  nearly  allied  to  Pt.  molossinus,  Temm.,  of  the 
Caroline  Islands,  with  which,  alone  among  the  smaller  woolly-haired 

^  The  figures  placed  in  brackets  show  the  number  of  epeoiniens  obUuned  by 
Mr.  Woodford  additional  to  those  retained  for  the  Museum  series,  these  Utter 
being  represented  by  the  letters  a,  b,  c,  &o. 
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members  of  the  genus,  it  agrees  in  the  entire  nakedness  of  the  upper 
surface  of  its  legs.  From  that  animal,  however,  it  is  readily  distin- 
guishable by  having  a  bright-coloured  collar,  by  its  hairier  and 
less  sharply  pointed  ears,  and  by  its  much  more  delicate  teeth,  the 
canine  especially  being  far  slenderer  and  lighter. 

Ptbralopsz,  Thos. 

Pteralopex,  Thos.  Ann.  Mag.  N.  H.  (6)  i.  p.  155  (1888). 

External  characters  as  in  Fteropus.  Ears  short,  hairy.  Wings 
arbing  from  the  centre  line  ofthe  back. 

Sktill  (Plate  XXI.  fig.  4)  with  a  peculiarly  short  muzzle  and  flattened 
frontal  region ;  planes  of  the  orbits  much  more  nearly  parallel  to 
each  other,  and  directed  more  npwards  and  less  forwards,  than  in 
Pteropus,  Orbits  completed  behind  by  bone  (as  previously  recorded 
in  Pteropus  leucopterus  alone  of  Chiroptera  ^).  Sagittal  crest  more 
developed  than  in  any  Pteropus, 

Teeth  (Plate  XXI.  figs.  5,  6^  remarkable  for  their  extraordinary 
cuspidate  character.  Upper  mcisors  with  broad  posterior  ledges. 
Upper  canines  (fig.  7)  short  vertically,  enormously  thick  antero- 
posteriorly ,  each  with  one  stout  secondary  cusp  halfway  up  its  posterior 
edge,  and  two  smaller  postero-internal  basal  cusps.  Premolars  and 
molars  short  and  broad,  their  anterior  and  posterior  basal  ledges  so 
developed  and  their  main  cusps  so  conical  as  to  destroy  all  the  appear- 
ance of  longitudinal  grooving  characteristic  of  the  genus  Pteropus. 
Lower  incisors  extremely  disproportionate  in  size,  the  outer  not  less 
than  about  twenty  times  the  bulk  of  the  inner.  Canines  very  short 
vertically,  with  a  simple  posterior  basal  ledge.  Cheek-teeth  markedly 
cuspidate,  the  general  longitudinal  grooving  quite  obliterated. 
Posterior  premolar  and  first  molar  each  with  three  high  anterior 
cusps,  and  a  low  posterior  basal  ledge,  a  form  of  tooth  strikingly 
similar  to  that  called  *'  tuberculo-sectorial "  by  Prof.  Cope,  and 
found  in  the  primitive  members  of  several  of  the  orders  of  Mammalia, 
and,  notably,  in  the  Insectivora. 

This  remarkable  genus  is  decidedly  the  most  interesting  of  Mr. 
Woodford's  Mammalian  discoveries,  both  on  account  of  its  very 
striking  dental  characters,  and  especially  for  the  fact  that  it  seems  to 
form  an  important  link  in  the  phylogeny  of  the  Chiroptera.  At 
first  sight  it  might  appear  to  be  merely  a  highly  specialized  offshoot 
of  PteropvSy  but  a  careful  comparison  of  the  other  members  of  the 
family  has  convinced  me  that  this  is  not  the  case,  and  that  it  is  more 
probably  an  isolated  survivor  from  the  time  when  the  ancestors  of 
the  modem  Pteropodidae  still  possessed  cuspidate  teeth — such  teeth, 
which  are  still  characteristic  of  nearly  all  the  Microchiroptera, 
having  been  inherited  from  the  Insectivora  by  the  Palaeochiroptera', 
or  common  ancestors  of  all  the  living  Bats. 

^  Since  the  above  was  written,  the  British  Museum  has  received,  as  a  donation 
from  the  Genoa  Museum,  a  specimen  of  Pt.  nicobaricus,  from  Pulo  Nias,  with 
the  orbits  oomplete  behind.  Other  specimens  obtained  at  the  same  island, 
however,  haye  their  orbits  incomplete,  as  usual,  and  the  completed  orbits  of  the 
first-named  specimen  are  eridently  due  to  its  extreme  afe. 

^  Cf,  Dobson,  Mon.  Asiatic  Chiropt.  pp.  7  to  10,  and  diagram  (1876). 
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To  this  view  I  have  come  chiefly  by  finding  that  such  rudiments  of 
the  distinguishing  characteristics  of  Pterahpex  as  are  present  in  other 
Pteropodidee  are  not  confined  to  one  or  two  species  of  Pteropus,  bat 
are  found  scattered  about  in  the  different  genera  of  the  family*  as 
though  they  had  been  independently  inherited  from  common  ancestors. 
Thus,  while  Pleropus  leucopterua,  in  addition  to  its  completed  orbit, 
resemhlesPieralopex  in  having  basal  ledges  on  the  posterior  sides  of  its 
incisors,  and  Pteropus  aneiteanus  in  having  its  cheek-teeth  so  grooved 
transversely  as  well  as  longitudinally  as  to  recall  those  of  me  new 
genus,  yet  Cynopterus  has  frequently  bicuspid  upper  canines ;  and, 
above  all,  the  nearest  and  most  significant  resemblance  is  presented 
by  the  otherwise  very  different  genus  Harpyia,  There,  not  only  do 
the  upper  canines  have  a  distinct  postero-external  secondary  cusp  of 
the  same  relative  development  as  that  found  in  Pteralopex,  but  the 
three  chief  lower  cheek-teeth,  t.  e.  the  two  posterior  premolars  and 
the  anterior  molars,  have  absolutely  the  same  primitive  "  tuberculo- 
sectorial "  form  as  those  of  Pteralopex,  the  individual  cusps  homo- 
logizing  perfectly  with  those  of  that  animal.  In  addition,  the  upper 
cheek-teeth  of  Harpyia  present  something  of  the  same  primitive 
character ;  and  therefore,  judging  merely  by  dentition,  that  genus 
should  be  looked  upon  as  being  in  a  still  more  generalized  state  than 
even  Pteralopex. 

Should  this  view  of  the  origin  of  the  dental  characters  oi  Pteralopex 
be  even  approximately  correct,  it  is  clear  that  the  reputed  relationship 
of  the  Macroglossi  with  the  Olossophaga  must  have  no  real  founda- 
tion in  fact,  since  the  common  ancestors  of  the  Macro-  and  Micro- 
chiroptera  having  had  cuspidate  teeth,  and,  no  doubt,  insectivorous 
habits,  these  groups,  whose  Ukeness  lies  in  their  small  non-cuspidate 
teeth  and  frugivorous  habits,  cannot  be  little  modified  descendants  of 
the  Palseochiroptera,  but  must  be  independent  and  comparatively 
recent  offshoots  from  the  two  great  groups  to  which  they  respectively 
belong. 

I  imagine,  then,  the  history  of  the  evolution  of  the  present  groups 
of  Ghiroptera  to  have  been  somewhat  as  follows^ .  The  earliest  Bats, 
or  Palseochiroptera,  would  have  been  cuspidate-toothed  and  insecti- 
vorous like  their  ancestors  the  terrestrial  Insectivora.  Among  them 
there  would  presently  have  arisen  a  form  like  Harpyia\  fruit-eating, 
but  still  with  cuspidate  teeth  and  no  doubt  markedly  "  tuberculo- 
sectorial "  premolars  and  molars.  Then,  while  the  modem  Harpyia 
would  have  arisen  in  one  direction  by  the  reduction  of  the  incisors, 
in  another  there  would  have  followed  some  form  like  Pteralopex, 
still  retaining  to  a  certain  extent  cuspidate  teeth.  Then  the  cusps 
would  have  more  and  more  tended  to  disappear,  the  result  being 
Pteropus  and  its  allied  genus,  of  which  some  few  species  (e.g.  Pteropu$ 

1  Compare  also  Prof.  W.  Lecbe'e  learned  and  philosophical  remarks  on  the 
phylogeny  of  Galeopithecus^  an  animal  which,  aoooiding  to  him,  is  a  much 
modi&d  representatiTe  of  the  ancestors  of  the  Ghiroptera  at  a  time  when  Umj 
were,  so  to  speak,  just  leamingto  fly.    (K.  Vet  Ak.  HandL  zL  no.  11, 1886.) 

'  Of  course  this  ancestral  Harpyia  would  have  had  well-developed  indaors 
above  and  below,  as  in  the  majority  of  Pteropodida, 
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aneiteanu8  and  leucopterus,  and  Cynopterus)  retain  remnants  of  the 
ancient  cuspidate  structure^  while  others  (e.  g.  Pteropus  coronatus, 
Plate  XXI.  figs.  2,  3)  have  lost  all  trace  of  moUr-cusps.  Finally,  as 
the  most  specialized  of  all  woald  have  arisen  the  genera  with 
rudimeutarj  cuspless  molars,  forming  the  group  Macroglom. 

On  the  other  hand,  in  the  Insectivorous  line  the  Palaeochiroptera 
would  have  divided  themselves  into  the  Vespertilionine  and  Embal- 
lonurine  alliances  as  described  by  Dr.  Dobson',  the  latter  again 
independently  giving  rise  in  South  America  to  a  small-toothed  fruit- 
eating  group,  the  Olossophaffa,  which  take  in  that  region  the  place 
oGcupi^  by  the  Macroglossi  in  the  Old  World. 

5.  Pteralopex  atrata,  Thos.  (Plate  XX.  fig.  3,  Plate  XXI. 
figs.  4-7.) 

a,b.   cT  •    Aola. 

Besides  the  characters  already  mentioned,  this  species  may  be 
readily  recognized  by  the  deep  black  colour  of  its  fur  and  membranes, 
only  relieved  by  white  mottlings  on  the  under  surface  of  the  wing- 
membranes,  by  its  thick  and  clumsy-looking  muzzle  and  its  short 
farry  ears.  The  measurements  of  one  of  the  two  fine  male  specimens 
collected  by  Mr.  Woodford  are  as  follows : — 

Head  and  body  240  millim. ;  head  78  ;  tip  of  nostril  to  eye  26  ; 
ear,  above  crown,  15;  forearm  143  (  =  5*65  in.);  thumb,  without 
claw,  48;  second  finger  100;  third  finger — metacarpus  97  first 
phalanx  67>  second  phalanx  110;  fifth  finger — metacarpus  100,  first 
phalanx  41,  second  phalanx  40 ;  lower  leg  62  ;  foot  41 ;  calcaneum 
15  ;  greatest  depth  of  interfemoral  behind  knee  24. 

Skull : — Basal  length  62*3,  greatest  breadth  38*5  ;  tip  of  nasals  to 
supraorbital  foramen  26*5  ;  interorbital  breadth  9*0 ;  intertemporal 
breadth  5*7 ;  palate — length  36*5,  breadth  between  outer  sides  of 
canines  17,  inside  canines  90,  outside  p^  19*8,  inside  £:,Ml*0 ;  basi- 
cranial  axis  21*2,  basi-fadal  axis  42*4. 

Teeth : — Combined  breadth  of  upper  incisors  9*6 ;  vertical  length 
of  canine  8*0,  horizontal  length  5*5  ;  horizontal  length^of  p^  5*1,  of 
p.*  5-1,  ofm;:^  4-5,  of  m:^  3-0.  Lowerteeth— breadth  of  T*  3*2;  height 
of  canine  (from  basal  ledge  behind)  4*6  ;  horizontal  length  of  anterior 
premolar  3*0,  of  p  4*5,  of  p.*  4*6,  of  S7  4*1,  of  m.=»  3*6,  of  m.»  2*8. 

The  second  specimen  is  slightly  larger  tbau  the  type,  having  a 
forearm  146  millim.  in  length. 

It  is  unfortunate  that  Mr.  Woodford  is  unable  to  give  any  informa- 
tion ahout  the  habits  and  food  of  this  interesting  Bat,  as  both  specimens 
were  brought  to  him  dead  by  his  native  collectors.  The  semi-fluid 
contents  of  the  stomach  and  intestines,  however,  do  not  appear  on  a 
microscopic  examination  to  be  essentially  different  from  those  of 
JPtercpus  wood/ordi. 


6.  Cynonycteris  brachyotis.  Dobs 
No  further  specimens  obtained.     See  p: 


previous  paper,  p.  323. 
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7*  Harpyia  major,  Dobs. 

a.   9  •     Aola. 
Forearm  80  millim. 

8.  Cbphalotes  pbronii,  6eo£F. 

a,  b.  ($  and  separate  head.    Rubiana,  New  Georgia. 
Forearm  103  millim. 

9.  Macroglossus  australis,  Peters. 

Maeroglo88u»  minimua,  var.  austraUs,  Peters,  MB.  Ak.  Berl.  1867, 
p.  13  (footnote). 

Maeroglo89U  australis,  id.  t.  c,  p.  871. 

a,b.   <S  2*    Aola. 

Forearms  38  and  39  millim  respectively. 

This  form  appears  in  he  undoubtedly  distinct  from  M,  mtntmut, 
although  Dr.  Dobson  has  only  recognized  a  single  species  of  the 
genus  in  his  Catalogue.  It  was  distinguished  by  Dr.  Peters  merely 
on  account  of  its  smaller  size,  and  neither  he  nor  Dr.  Dobson  appear 
to  have  observed  that^  its  rhinarium  is  deeply  and  distinctly  grooved 
to  the  upper  lip,  in  marked  contrast  to  the  typical  species,  in  which 
the  slight  groove  between  the  nostrils  does  not  pass  down  to  the 
upper  lip.  The  whole  face  also  in  M.  australis  is  decidedly  shorter 
than  in  Af.  minimus,  and  the  forward  projection  of  the  upper  lip 
with  the  corresponding  prominence  of  the  premaxillarv  bones  of  the 
skull,  so  characteristic  of  the  latter,  is  much  reduced  m  the  former. 
The  difference  in  size  is  also  considerable,  the  forearm  in  the  ten 
specimens  of  the  southern  species  before  me  ranging  from  38  to  43 
millim.,  while  in  five  Javan  individuals  it  varies  from  45  to  48  millim. 

As  to  the  respective  ranges  of  the  two  forms  I  have  no  material 
to  enable  me  to  determine  which  of  them  inhabits  the  Malay  Peninsula ; 
but  31.  australis  certainly  extends  as  far  westward  as  the  Philippines, 
whence  the  Museum  possesses  several  specimens  collected  by  Mr. 
Hugh  Cuming  and  Mr.  Alfred  Everett.  A  skin  obtained  by  Mr. 
Wallace  in  Mysol  and  several  examples  found  by  the  Rev.  6.  Brown 
in  the  Duke  of  York  Group  also  belong  to  M»  australis. 

10.  Nesonycteris  woodfordi,  Thos. 

Nesonycteris  woodfordi,  Thos.  P.  Z.  S.  1887,  p.  324,  pi.  xxvi. 

a.  Ad.  cJ.     Aola. 

The  specimens  of  this  beautiful  and  interesting  species  previooslv 
obtained  having  been  dried  skins,  it  may  be  useral  to  give  the  fim 
dimensions  of  the  present  individual,  which  is  properly  preserved  in 
spirit. 

Head  and  body  95  millim.;  head  34;  ear,  above  crown,  10; 
forearm  53 ;  thumb,  without  claw,  18'5 ;  second  finger  39 ;  third 
finger — metacarpus  41,  first  phalanx  29,  second  phalanx  42;  lower 
leg  23*7  ;  foot  17 ;  calcaneum  4*3  ;  dep^  of  interfemoral  membrane 
behind  knee  5. 

^  As  was  pointed  out  to  me  by  Mr.  Blanford. 
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Anthops,  Tho8. 

AniAops,  Thos.  t.  e.  p.  156  (1888). 

Like  Hipposiderus,  but  with  the  tail  rudimentary,  consisting 
merely  of  three  or  four  Tertebrse  hidden  in  the  base  of  the  inter- 
femond  membrane  and  not  reaching  halfway  towards  its  posterior 
margin.  Nose-leaf  (Plate  XXII.  fig.  1)  very  complicated,  its  upright 
transyerse  portion  emarginate  above,  the  projections,  however,  not 
thickened  and  pointed  as  in  Aselliq,  but  rounded  and  hollowed  out 
behind  and  their  substance  quite  thin.     Premolars  |. 

1 1.  Anthops  ornatus,  Thos.  /.  c.     (Plate  XXII.  fig.  1.) 

«-/•  d  ? .    Aola. 

Posterior  nose-leaf  tridentate,  the  projections  each  forminK  a  little 
spherical  cup,  opening  backwards ;  front  surface  of  the  leaf  divided 
into  four  compartments  by  three  very  distinct  vertical  ridges,  each 
running  up  to  the  lower  side  of  one  of  the  cups  above.  Sella  with 
a  blunt  projecting  central  point.  Horizontal  horseshoe-leaf  narrow, 
not  emarginate  anteriorly  ;  sides  of  the  muzzle  with  two  secondary 
leaves,  the  upper  very  short,  the  lower  long,  extending  backwards  to 
join  the  outer  comers  of  the  posterior  erect  leaf.  Centre  of  upper 
lip  notched  below.  Supraorbital  projection  distinct.  Frontal  gland 
transverse,  very  small  and  almost  rudimentary ;  a  peculiar  fleshy 
point,  about  2  millim.  long,  projecting  upwards  from  its  centre.  Ears 
large,  laid  forward  they  reach  quite  to  the  end  of  the  muzzle,  their 
inner  edge  evenly  convex,  their  tip  sharply  pointed,  their  outer  edge 
slightly  concave  above,  strongly  convex  below.  Limbs  and  mem- 
branes naked.    Wings  from  the  ankles. 

Fur  long,  soft,  and  silky.  Colour,  so  far  as  can  be  judged  from 
specimens  in  spirit,  greyish  buff,  the  bases  of  the  hairs  slaty  grey, 
their  terminal  halves  buff,  their  extreme  tips  brown. 

Dimensions  of  a  pair,  male  and  female,  of  which  the  female  was 
the  one  originally  selected  as  the  type : — 

6.         ?. 

Head  and  body 53         51 

Head 22         21 

Muzzle  to  eye    7        6*8 

Ear,  above  crown    16'5      17 

Forearm 50         51 

Index-finger 41         40 

Third  finger,  metacarpus 37         37 

„         „       1st  phalanx 18         18 

„         „       2nd  phalanx 19         18 

Lower  leg 23         22*5 

Foot    9-3        9-5 

Calcaneum 9-0        90 

Interfemoral  membrane,  depth  in  centre  ....      20         20 

The  forearms  of  the  other  four  specimens  are  48*0,  48*5, 49*0,  and 
49*4  millim.  respectively. 

Skull  (d): — Basal  length  15*1,  greatest  length  19*7;  greatest 
Proc.  Zool.  Soc— 1888,  No.  XXXIII.  33 
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breadth  9*8 ;  intertemporal  coastriction,  breadth  2*0 ;  froat  of  apper 
canine  to  back  of  m.*  6*8. 

This  Bat  is  evidently  more  nearly  allied  to  Hippondenu  than  to 
either  Tricenops,  Rhinonycteris,  or  Ccelops,  although  the  last-named 
is  the  only  one  of  the  subfamily  that  agrees  with  it  in  the  rudimen- 
tary state  of  the  tail.  To  no  particular  member  or  group  of  Hip^ 
posiderus,  however,  does  it  show  any  special  affinity,  since  its  agree- 
ment with  AseUia  in  the  emarginate  state  of  the  posterior  nose -leaf 
is  probably  no  evidence  of  genetic  relationship,  the  differences  between 
it  and  that  subgenus  in  the  essential  structure  of  the  nose-leaf  and  iu 
the  reduction  of  the  tail  being  quite  as  marked  as  in  the  case  of  the 
other  members  of  the  genus  Hipposiderus. 

The  presence  of  a  peculiar  insectivorous  Bat  in  Guadalcanar  is  a 
most  interesting  and  unexpected  fact,  since,  as  a  general  rule,  oceanic 
islands  are  characterized  by  the  large  proportion  and  great  specialty  of 
their  frugivorous  as  compared  with  their  insectivorous  Bats,  a  general 
rule  otherwise  well  exemplified  in  the  Solomon  Islands,  as  shown 
below  in  the  table,  p.  483. 

12.  HipPOsiDERUs  TRicusPiDATUS,  Tcmm. 
a,b.   d  2'     Aola.     [10.] 

Forearms  37  and  40  millim,  respectively. 

13.  HiPPOSIDERUS  DIADEMA,  Gcoffr. 

a,  b,      2  '     Aola. 

c.  <J.     Rubiana. 

These  specimens  differ  in  size  to  a  remarkable  extent,  the  forearm 
in  both  a  and  b  being  79  millim.  long,  while  in  c  it  is  no  less  than 
96,  Other  specimens  in  the  Museum  collection,  however,  connect 
these  two  extremes,  and  show  that  the  difference  in  size  cannot  be 
looked  upon  as  a  specific  character.  Thus  a  Cinghalese  female  has  a 
forearm  94  millim.  long;  several  specimens  have  them  about  86  or 
88  ;  a  male  from  the  Philippines  one  82  long,  while  a  female  from  the 
same  locality  has  one  only  76,  this  latter  being  the  least  observed  ia 
adult  animals. 

14.  HiPPOSIDERUS  CERVINTJS,  Gould. 

? .  Aola.     [5.] 
Forearm  44  millim. 

15.  Vesperugo  abramus,  Temm. 
a.  $.     Aola.     [11.] 

Forearm  33  millim. 

16.  MiNIOPTERUSSCHREIBERSI,  Kuhl. 

o,  b.  6  2*     Aola. 

These  specimens  belong  to  one  of  the  small  races  of  this  widely- 
spread  species,  their  forearms  measuring  only  between  40  and  41 
millim.,  exactly  as  in  the  forms  called  "  M.  schreibersi,  vm,  pusUius,** 
and  "  M,  australia  '*  by  Dobson  \    Their  characters  are  on  the  whole 

^  Cat  Ohir.  B.  M.  p.  351  (1878). 
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con6miatory  of  Prof.  Leche's  opinion  '  that  the  specific  distinction  of 
the  latter  is  very  doubtful,  since  they  combine  the  small  size  and 
the  southern  habitat  of  M.  australis  with  the  nearly  naked  inter- 
femoral  membrane  of  the  true  M,  aehreibet'si, 

17.  £mballonura  nigrbscens,  Gr. 
d.    Aola.     [35.] 

Forearm  35  raillim. 

Judging  by  the  large  number  of  specimens  contained  in  each  of 
Mr.  Woodford's  and  in  Dr.  Guppy's  collections,  this  is  evidently  the 
commonest  insectivorous  Bat  of  the  Solomons. 

RODENTIA. 

18.  Mus  iMPERATOR,  Thos.     (Plate  XXII.  figs.  2,  3.) 
Mus  imperator^  Thos.  t.  c,  p.  157  (1888). 

fi,  b.  cJ  $  .     Aola. 

Size  very  large,  exceeding  that  of  any  other  true  Mus,  Fur 
rather  short  and  v?oolly.  General  colour  uniform  grizzled  ashy  grey 
above,  dirty  white  below  :  the  longer  hairs  of  the  back  black,  the 
shorter  softer  hairs  grey,  with  shining  ashy  tips ;  no  elongated  piles 
on  the  posterior  back ;  whiskers  very  long,  from  three  to  four  inches  in 
length.  Ears  thick,  short,  and  rounded  ;  laid  forward  they  do  not 
nearly  reach  to  the  eye,  falling  short  of  the  posterior  cnnthus  by  about 
one  third  of  an  inch.  Mammae  4  only,  all  inguinal.  Feet  (Plate 
XXII.  fig.  3)  broad  and  stout ;  palms  and  soles  naked,  the  pads  large, 
but  far  smaller  than  in  the  next  species ;  posterior  pad  elongate.  Fifth 
hind  toe,  without  claw,  reaching  just  to  the  end  of  the  first  phalanx  of 
the  fourth.  Tail  decidedly  shorter  than  the  head  and  body,  naked, 
scaly,  the  scales  averaging  from  9  to  11  to  the  centimetre,  unusually 
smooth  and  little  prominent ;  tip  of  tail  almost  scaleless. 

Skull  (Plate  XXII.  fig.  2)  stout  and  heavily  built.  Frontal  pro- 
cesses of  premaxillee  projecting  backwards  some  way  beyond  the 
posterior  edge  of  the  nasals.  Interorbital  space  fiat,  parallel-sided, 
its  edges  square  but  not  beaded  or  ridged.  Interparietal  propor- 
tionally small.  Outer  plate  of  infraorbital  foramen  but  little  deve- 
loped, its  anterior  edge  convex  forwards  above,  slightly  concave  below. 
Palatal  foramina  short,  their  posterior  end  about  5  millira.  in  front 
of  the  level  of  ^.^     Bullss  small  and  low,  scarcely  inflated. 

Incisors  very  deep  antero-posteriorly,  narrow  transversely,  their 
enamel  deep  orange  above,  dull  pale  yellow  below ;  the  lower  pair 
each  with  a  very  indistinct  shallow  groove  down  its  anterior  surface. 
Pattern  of  molars  as  usual. 

Dimensions  (in  spirit) : — 

Heel  to  front     Last 
Head  and  Tail.    Hind  foot     Ear.    Forearm      of  laat      foot-pad, 
body.  and  band,  foot-pad.      length. 

cJ 350   258    66     19    83    35     13 

$  (type)      340   250    64    20    83   ^  34     125 

Skull  (  $): — Basal  length  60  millim.,  greatest  breadth  35  ;  nasals, 

»  P.Z.S.  1884,  p.  53. 

33* 
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length  24,  greatest  breadth  8*2;  interorbital  breadth  IM;  inter- 
pa  rietel,  length  6-8,  breadth  125;  depth  of  anterior  zygoma-roit 
/•8  ;  palate,  length  363,  breadth  outside  m.*  13*1,  inside  m.*  5*6 ; 
length  of  palatal  foramina  7*0 ;  length  of  upper  molar  series  12-0. 

The  most  remarkable  thing  about  this  Rat  is  its  gigantic  sixe, 
there  being  only  two  Rodents  at  all  allied  to  it,  viz.  Nesokia  bandicota 
and  Cricetomys  gambianus,  which  equal  it  in  this  respect.  Its 
relations  to  its  only  really  close  ally,  Mus  rex,  are  noted  below. 

Its  habits,  according  to  Mr.  Woodford,  are  entirely  terrestrial. 

19.  Mus  REX,  Thos.    (Plate  XXII.  figs.  4,  5.) 

Mv8  rex,  Thos.  I.  c, 

a-d.  2  d  and  2  $ .     [7.] 

Size  very  large,  although  markedly  less  than  in  the  last  species. 
Colour,  character  of  fur,  lengths  of  ears,  proportions  of  toes,  and 
number  of  mammae  all  quite  as  in  that  species.  Sole-pads  (Plate  XXII. 
fig.  5),  however,  much  lareer  and  broader,  less  sharply  defined.  Tail 
exceedingly  long,  longer  than  the  head  and  body  combined,  naked, 
scaly,  the  scales  not  overlapping,  but  forming  prominent  projections, 
which  give  to  the  whole  tail  an  extraordinary  roughened  rasp-like 
character,  most  marked,  however,  on  the  underside,  and  gradually 
fading  o£P  towards  the  tip.  These  projecting  scales  are  arranged  in 
rings,  which  average  from  7  to  9  to  the  centimetre.  The  base  of 
the  tail  is  hairy  like  the  body  for  about  one  hich. 

Skull  (Plate  XXII.  fig.  4)  strong  and  stout,  the  zygomata  propor- 
tionally more  expanded  than  in  M.  imperator.  Tips  of  nasals  not 
projecting  in  front  beyond  the  level  of  the  front  of  the  incisors. 
Frontal  processes  of  premaxillse  scarcely  extending  backwards  beyond 
the  nasals.  Supraorbital  edges  square  and  sharp,  not  beaded.  Inter- 
parietal bone  absolutely,  as  well  as  relatively,  larger  than  in  M,  impe- 
rator. Outer  plate  of  anterior  zjgoma-root  markedly  projecting 
forwards.     Palatal  foramina  and  bullse  as  in  the  last  species. 

Teeth  as  in  Mus  imperator,  but  the  last  upper  molar  rather  larger 
in  proportion. 

Dimensions  (in  spirit)  : — 

Heel  to  front     Last 
Head  and  Tail.    Hind  foot    Ear.    Forearm     of  la«t     foot-pad, 
body.  and  hand,  foot-pad.    length, 

d  {type)      290      296  55  18  76        30-2        163 

6 280   300    57    16    76    30-5    16o 

5 270   285    54    16    73    29*5    15 

2 255       277  54  14  73        30  16 

Skull  (cT  ) : — Basal  length  54  millim.,  greatest  breadth  33;  nasals, 
length  20,  greatest  breadth  6'8;  interorbital  breadth  9;  interparietal, 
length  7*0,  breadth  13*2  ;  depth  of  anterior  zygoma-root  7*0 ; 
palate,  length  33,  breadth  outside  m.*  1 1*3,  inside  m.*  5*0  ;  length  of 
palatal  foramen  6*8  ;  length  of  upper  molar-series  111. 

Habits  entirely  arboreal  (Jide  Woodford). 

I  am  quite  unable  to  say  to  which  of  the  known  species  of  Mus  these 
two  large  Rats  are  most  nearly  allied.     While  clearly  difTering  from 
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each  other  specificalljy  they  have  a  great  many  characters  in  commony 
as  for  example  their  considerahle  size,  the  general  forms  of  their 
skulls  and  teeth,  and,  notahly,  their  very  unusual  mammary  formula, 
0 — 2=4,  a  formula  only  found,  so  far  as  I  know,  in  two  other 
members  of  the  genus,  namely  Mua  trivirgaius^  Temm.,  and  J/. 
delicaiuius,  Gould,  both  quite  small  species,  and  the  latter  nearly,  if 
not  quite,  the  most  diminutive  member  of  the  genus. 

It  is,  however,  in  their  relation  to  each  other  that  their  chief 
interest  lies,  for  they  seem  to  be  clearly  the  slightly  modified  descen- 
dants of  one  single  species  that,  once  introduced,  has  been  isolated  in 
Guadalcanar  for  some  considerable  time,  while  it  has  apparently  died 
out  elsewhere.  Of  this  original  species  some  individuals  would 
have  adopted  a  terrestrial,  and  others  an  arboreal  life,  and  their 
respective  descendants  would  have  been  modified  accordingly.  In 
this  way  I  would  explain  the  fact  that  at  the  present  time  we  have 
in  Guadalcanar  two  genuine  species,  agreeing  with  each  other  in 
their  essential  structure,  and  yet  separated  by  a  considerable  number 
of  characters  all  having  a  more  or  less  direct  relation  to  a  climbing 
or  non-climbing  habit  of  life.  Of  these,  of  course  by  far  the  most 
striking  are  the  broad  foot-pads  and  the  long,  rasp-like,  probably 
semi-prehensile  tail  of  Mus  rex,  as  compared  to  the  smaller  pads 
and  short  smooth  tail  of  Mus  imperator. 

20.  Mus  8ALAMONI8,  Rams. 

Mu9  salamonis.  Rams.  P.  Linn.  Soc.  N.  S.  W.  vii.  p.  43  (1882). 

I  know  nothing  more  of  this  species  than  is  contained  in  the 
original  description.  Its  hind  foot  is  stated  to  be  44  millim.  in 
length,  and  its  locality  is  Florida  Island.  The  length  of  its  hind 
foot,  curiously  enough,  exactly  fills  in  the  gap  between  that  of  3/.  rex 
and  of  the  next  species,  so  that  the  four  Solomon  Island  Rats  have  the 
lengths  of  their  hind  feet  just  in  the  progressive  series  34,  44,  54, 
and  64  millim. 

21.  Mus  PRiBTOR,  Thos.    (Plate  XXII.  fig.  6.) 
Musprator,  Thos.  /.  c.  p.  158. 

a,b.   d  2  '     Aola. 

Size  about  that  of  Mus  rattus.  Fur  short,  mixed  with  numerous 
spines,  and  with  a  few  much  longer  piles  on  the  posterior  back. 
General  colour  coarsely  grizzled  grey,  the  longer  piles  and  the  spines 
black-tipped,  the  ordinary  fur  with  yellow  tips ;  the  bases  of  all 
pale  slaty  grey.  Underside  dirty  white,  in  old  specimens  yellow  ; 
the  hairs  all  grey  at  base.  Ears  rounded,  rather  short,  laid  forward 
they  just  reach  to  the  posterior  canthus  of  the  eye.  Mammae 
2 — 2bs8.  Hands  and  feet  greyish  white,  a  darker  patch  on  the 
terminal  part  of  the  metatarsus.  Hind  feet  (Plate  XXII.  fig.  6) 
rather  short  in  proportion  to  the  size  of  the  animal ;  fifth  toe  reach- 
ing to  the  middle  of  the  first  phalanx  of  the  fourth  ;  soles  naked, 
the  pads  rounded,  rather  small.  Tail  short,  not  so  long  as  the  body 
without  the  head,  thinly  haired  and  coarsely  scaled,  the  rings  of  scales 
averaging  about  10  to  the  centimetre ;  its  colour  wholly  deep  black. 
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Supraorbital  edges  of  skull  finely  ridged,  the  ridges  prolonged 
backwards  to  the  outer  corners  of  the  interparietal.  Outer  pltte  of 
anterior  zygoma-root  well  developed,  projecting  forwards.  Palatine 
foramina  long,  rather  longer  than  the  molar  series,  ending  behind 
just  on  a  level  with  the  front  of  m.'  Bullae  low  and  small, 
comparatively  rough  and  opaque. 

Teeth  as  usual ;  molars  rather  broad  and  rounded. 
Dimensions : — 

Heel  to  front    UaL 
Head  and    TaiL    Hind  foot.     Ear.    Forearm      of  last     foot-psd, 
body.  and  hand,  foot-pad.    length. 

(J 188    134    35-5   155  47  19*0     6 

2  (type)      168    118    33*5   15  0   43     17-5     5 

Of  this  species,  in  addition  to  the  pair  brought  by  Mr.  Woodford 
from  Guadalcanar,  there  is  a  skin  in  the  Museum  from  Kabahadai, 
New  Britain,  collected  by  the  Rev.  G.  Brown,  and  agreeing  with 
Mr.  Woodford's  specimens  in  every  respect. 

Mus  prretor  has  a  strong  superficial  resemblance  to  M.  terra 
regince,  Alst.*,  from  which,  however,  it  may  be  readily  distinguished 
by  its  shorter  ears,  shorter  and  darker-coloured  feet,  much  shorter 
and  wholly  black  tail,  and,  especially,  by  its  possession  of  two  pairs 
of  pectoral  mammse  instead  of  only  one. 

MARSUPIALIA. 

22.    PhALANGER  ORIENTALIS  BREVICEP8,  Thos. 

Phalanger  orientalU  breviceps,  Thos.  Cat.  Mars.  B.  M.  p.  204 
(1888). 

#r,  b.  Skins,  Aola.     c.     In  spirit,  Rubiana,  New  Georgia. 

As  I  have  elsewhere  (/.  c)  pointed  out,  the  Solomon  Island 
Cuscus  proves,  in  common  with  the  Duke  of  York  form,  to  be  refer- 
able to  a  distinct  subspecies  of  the  ordinary  Papuan  Grey  Cuscos, 
distinguishable  by  its  smaller  size,  and,  especially,  by  its  ranch 
smaller  last  premolar  (p.*).  Of  the  three  specimens  obtained,  two 
(b  and  c)  belong  to  a  much  darker-coloured  race,  believed  by  Mr. 
Woodford  to  be  a  distinct  species,  but  they  appear  to  me  to  be  quite 
inseparable  from  the  greyer  form. 

Concerning  this  animal,  Mr.  Woodford  writes  to  me  as  follows : — 
"At  Alu,  Shortland  Island,  only  the  grey  variety  is  found,  and  the 
same  at  Fauro,  but  the  natives  told  me  of  a  dark-coloured  Cuscus 
being  found  on  Bougainville.  I  first  met  with  the  dark  variety  at 
Rubiana,  where  one  specimen  was  brought  off  to  the  ship  with  some 
others  of  the  grey  variety.  I  again  met  with  it  in  Guadalcanar 
during  one  of  my  expeditions  up  the  Kobua  River,  where  we  caught 
one,  which  the  natives  ate.  They  assured  me  it  was  not  uncom- 
mon at  Aola,  and  by  offering  a  good  price  1  secured  ^Ye  alire, 
and  three  of  the  grey  variety,  all  of  which  I  took  away  with  me  to 
bring  to  Sydney,  and  if  possible,  home.     I  never  met  with  anything 

»  P.  Z.  S.  1879,  p.  646  {^Acanthtmys  leucopus,  Gray,  P.  Z.  S.  1867,  p.  698). 
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intermediate  in  colour  between  the  grey  and  brown  varieties.     The 
grey  is  far  the  commoner  of  the  two." 

Cuscuses  seem  to  be  common  on  all  the  islands  of  both  the  Duke 
of  Tork  and  Solomon  groups,  and  extend  in  the  latter  to  San  Chris- 
tovaly  whence  several  specimens  were  sent  to  the  British  Museum  by 
Dr.  F.  M.  Bajner,  and  Mr.  W.  Macgillivraj,  of  H.M.S.  '  Herald/ 
who  visited  that  island  in  December  1854. 


The  following  table  gives  a  complete  list  with  localities  so  far  as 
is  known  of  all  the  land  mammals  of  the  Solomon  Islands,  and 
may  be  usefully  compared  with  that  given  previously  (P.  Z.  S.  1887, 
p.  327)  in  connection  with  the  further  range  of  these  mammals  into 
the  Duke  of  York  group  of  islands.  The  names  of  those  peculiar 
to  the  group  are  pnnted  in  heavy  type. 


TS  '■3 

1  fe  =» 


Bern  arks,  or  other 
localities. 


OHIEOPTEBA. 
Megachiroptkra. 

1.  Fteropus  grandis    

2.  hjpomelanos    

3. rayneri 

4.  woodfordi    

5.  Pteralqpex  atrata 

6.  Cynonycteris  brachyotis  

7.  riarpyia  major 

8.  Cephalotes  peronii    

9.  Mffccroglo68U8  australis 

10.  Nesonycteris  woodfbrdi 

MiCROCR  IROPTEBA. 

11.  Anthops  omatos 

12.  HipposideruB  tricuspidatus... 

13.  diadema    ; 

14.  oervinus 

15.  Vesperugo  abramus  

16.  Miniopterus  scbrebersi 

17.  Emballonura  nigreflcens   


EODENTIA. 

18.  Mus  imperator 

19. rex  

20. salamonis... 

21.  prastor  


MAESUPIALIA. 
22.  Pbalanger  orientalis  brovioeps 


[Celebes. 
Duke  of  York  and 

Ugi. 


Ugi. 


Florida  Tplnnd. 
Also  Duke  of  York, 


Duke  of  York  group.' 
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For  the  sake  of  comparison  it  may  also  be  useful  to  give  a  revised 
list  of  the  Mammals  as  yet  known  from  the  Duke  of  York  group,  by 
way  of  which  the  Solomon  Islands  must  have  at  one  time  or  another 
received  all  their  mammalian  immigrants. 

The  species  are:  — 


CHIROPTEBA.    • 

1.  Fteropus  melanopoeon,  Sckleg, 

2.  nypomelanus  * ,  Temm, 

3. coronatusy  Thos, 

4. capistratus,  P<!^«r«. 

5.  Qmonycterifl  braobyotia,  Dobs. 

6.  Harpyia  major,  Dobs. 

7.  Cephalotes  peronii,  Geoff. 

8.  MacrogloMus  australis,  Peters. 

9.  Melonycteris    melanops, 
Bobs. 

10.  Hippoeiderus  diaderaa  *  ,  Geoff. 

11.  triouspidatus,  Temm. 

12.  cervinus,  Gould. 

13.  Vesperugo  abramus  * ,  Temm, 
14. angulatuSy  Pe^^rr^. 


15.  Kcrivoula  bardwickei,  Gr. 

16.  Miniopterus  sobrebersi  * ,  Natt. 

17.  Emballonura  nigrescens,  Gr. 

BODENTLL 

18.  Mus  praetor,  Thos. 
19. browni,  Aid. 

20.  Uromya  cervinipea,  Govld. 

MARSUPIALIA. 

21.  Macropufl  browni.  Rams. 

22.  Petaurus      brevioeps     papuantis, 

Thos. 

23.  Pbalanger    orientalis    brevioeps, 

Thos. 

24.  Perameles  cockorelli, /?aflu. 


Of  the  22  Mammals  inhabiting  the  Solomon  Islands  there  are 
therefore  no  less  than  9  peculiar  species,  while  in  the  Duke  of  York 
group,  with  a  total  of  24,  there  are  only  five.  Twelve  are  commoa 
to  both  groups,  of  which  two  only,  Mus  prcetor  and  Phalanger 
orientalis  breviceps,  are  peculiar  to  the  two  groups  combined. 

KXPLANATION  OF  THE  PLATES. 
Platk  XX. 

Fig.  1.  Head  of  Pteropus  woodfordiy  p.  472. 

2.  Head  of  Pteropus  coronatus^  p.  471. 

3.  Head  of  Pteratopex  atrata,  p.  475. 

Plate  XXI. 

Fig.  1.  Skull  of  Pteropus  wood/ordi,  p.  472. 

2,  3.  Upper  and  lower  teeth  of  Pteropus  corcnatus^  p.  471 . 

4.  Skull  of  Pttralopex  atrata,  p.  475. 

6,  0.  Upper  and  lower  teeth  of  do. 

7.  Canine  of  do.,  inner  aspect 

Platb  xxn. 

Fig.  1.  Nose-leaf  of  Ant  hops  omatus  (  X  4),  p.  477. 
2,  3.  Skull  and  hind  foot  of  Mus  imperatm,  p.  479. 
4.  5.  Skull  and  hind  foot  oiMus  rex,  p.  480. 
0.  Hind  foot  of  Mus  prator,  p.  481. 


*  These  four  f pecies  have  not  as  yet  been  actually  recorded  from  tb©  group, 
but  as  they  occur  in  the  islands  on  both  sides  of  it,  their  presence  ther«  is 
assumed. 


P.Z.S  1889,  Pixxu; 
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2.  On  certain  Points  in  the  Structure  of  Clitellio  (ClaparMe). 
By  Frank  E.  Beddard^  M.A.,  Prosector  to  the  Society '. 

[Received  September  5,  1888.] 
(Plate  XXIII.) 

The  sandy  mud  upon  the  chores  of  the  Sound  at  Plymouth  was 
invanahly  found  to  contain  large  numbers  of  a  small  slender 
Oligochete  of  a  dark  greenish-grey  colour.  The  worm  appears  to 
be  identical  with  Claparede's  Clitellio  ater  ^ ;  the  same  mud  also  very 
frequently  contained  examples  of  another  species  of  Cliiellio,  which 
is  probably  C.  arenarius '.  The  obvious  difference  between  these  two 
species  was  the  absence,  in  the  latter,  of  the  peculiar  dark  papillae 
vrhich  cover  the  surface  of  the  body  in  C.  ater,  and  which  appear 
to  be  characteristic  of  that  species.  I  never  found  these  worms  in 
any  other  situation,  and  they  were  invariably  absent  from  the  coarser 
sands,  which  were  exclusively  occupied  (as  regards  Oligochseta)  by 
certain  species  of  PachydriluSy  upon  which  I  hope  to  offer  some 
notes  to  the  Society  later. 

Although  Claparede  has  given  a  tolerably  full  account  of  the 
structure  of  Clitellio,  especially  of  Clitellio  arenarius,  I  am  able  to 
add  some  few  facts  to  our  knowledge  of  the  worm ;  my  remarks 
partly  deal  with  C,  ater,  and  partly  with  the  transparent  species 
which  I  shall  call  C  arenarius  *. 

Clitellio  ater  is,  as  Claparede  remarks,  characterized  by  the  dark 
colour  of  the  integument,  which,  however,  is  not  developed  (^fig.  A, 
p.  486)  upon  the  anterior  extremity  of  the  body,  upon  the  last  few 
segments,  and  upon  the  clitellum.  The  colour  is  due  to  innumerable 
papillae  the  shape  and  structure  of  which  do  not  appear  to  me  to  be 
well  illustrated  in  Claparede's  drawing';  on  the  other  baud,  the  general 
appearance  of  the  body  due  to  these  peculiar  structures  is  very  well 
shown  in  Claparede's  figure  '•  They  are  somewhat  leaf-shaped  with 
a  pointed  apex,  the  base  being  attached  to  the  cuticle ;  the  interior 
of  each  papilla  is  filled  with  greyish-green  granules. 

Claparede's  description  of  the  setae  is,  so  far  as  my  observations 
enable  me  to  state,  incorrect ;  he  states  that  the  setae  are  arranged  in 
two  double  rows,  and  are  alike  in  both  rows,  being  bifid  at  the 
extremity  or  terminating  in  a  simple  point.     This  character  is,  in  fact, 

^  From  obserrations  made  at  the  Plymouth  station  of  the  Marine  Biological 
Association. 

'^  £d.  Clapar^e,  "  Kecherches  anatomiques  sur  les  Oligocb^tes/'  M^m.  Soc 
Phys.  Geneve,  t.  xvi.  11862),  p.  253. 

'  Ed.  Olaparede, "  Etudes  anatomiques  sur  les  Annelidas  Ac.,**  torn.  cit.  p.  102. 

*  Sereral  other  species  of  Clitellio  have  been  described,  for  a  list  of  which 
see  Vejdovsky's  *  System  u.  Morph.  d.  Oligochaeten,*  Prag.  1874,  p.  4.5 ;  the 
majority  of  these  have  been  described  by  Ozemiavsky  (Bull.  Soc.  Imp.  Nat 
Mosoou,  t  Iv.  pt.  ii.  (1880),  p.  324,  Sec.).  I  nm  not  able  at  present  to  determine 
what  are  the  points  of  difference  between  these  species  and  C.  arenartus, 

^  Kecherches,  &c.,  loc.  cit.  pi.  iv.  fig.  10. 

«  Loc,  cit.  pi.  iv.  fig.  9. 
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Anterior  Hogniente  of  Hemitiit}ifex  ater  (ClUcUio  ater^  CUp.)- 
r/,  (iitollar  segments. 
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the  principal  one  wliich  differentiates  the  genua  from  TSibifex,  and  is 
recapitulated  by  Vejdoysky  in  the  ayatematic  part  of  hia  great  work 
upon  the  Oligochseta^  I  find  that  in  Clitellio  ater  the  aetse  of 
the  dorsal  pair  are  sometimes  of  two  kinds — (1)  bifid  setoe,  (2)  long 
slender  setse  (Haarborsten).  On  the  other  hand,  the  ventral  setae 
helong  only  to  the  bifid  form.  This,  however,  is  not  always  the 
case ;  individuala  of  G,  ater  are  frequently  met  with  which  possess 
only  the  bifid  setae ;  these  individuah  were  indistinguishable  in  any 
other  character  from  those  in  which  hair-setae  were  also  present. 
The  character  of  the  setae  must  therefore  be  regarded  as  variable. 
As  to  the  number  of  setae  per  bundle,  I  find  that  there  are  usually 
two,  though  sometimes  more. 

§  1.  Bemarki  on  some  other  Marine  Species  of  Tubijicida, 

Besides  these  two  species,  a  considerable  number  of  marine 
Tubificidae  have  been  described  from  the  Western  European  coasts. 
These  are : — 

Tubifex  benedii,  d'Udekem,  "Nouv.  Class.  Ann^ides  S^tig^res 
Abranches,"  Bull.  Ac.  Roy.  Belg.  t.  xxii.  (1855),  p.  644. 

T,  hyalinuSt  id.  ibid. 

T.papUlosuSf  Clapar^de,  Beobachtungen  uber  Anat.  und  Entwick. 
wirbellos.  Thiere  an  der  Kiiste  von  Normandie  angestellt. 
Leipsic,  1863. 

T.  lineatus^  Muller,  Zoologia  Danica. 

T.  bilineata,  Montagu,  MS. ;  Parfitt,  ^^  Catalogue  of  Annelids 
of  Devon,"  Trans.  Devon.  Assoc.  1867,  ii. 

T.  pellucidus,  Montagu,  MS. ;  id.  ibid. 

Peloryctes  inquilina,  Zenger,  Bull.  Soc.  Imp.  Nat  Moscou,  xliii. 
pt.  1  (1870),  p.  221. 

The  first  two  species  are  considered  by  Tauber  ^  to  belong  to  the 
genus  Limnodrilus,  for  the  reason  that  they  only  possess  bifid  setae, 
a  fact  noted  by  d*Udekem  in  his  brief  description  of  the  species.  I 
believe  him  to  be  wrong  in  this  identification  ;  there  is  nothing  in 
d'Udekem's  description  to  prevent  both  these  species  from  being 
included  in  the  genus  Olitellio,  which,  and  I  can  confirm  ClaparMe, 
is  abo  characterized  by  the  absence  of  hair-set®.  Furthermore 
Clitellio  and  lAmnodrilus  also  agree  in  the  possession  of  two  pairs 
of  ** hearts,**  situated  in  segments  7  and  8  respectively.  Clapardde  only 
observed  one  pair  in  C  arenarius,  whose  position  he  was  unable  to  fix 
with  accuracy.  I  have,  however,  seen  two  in  living  specimens,  where 
they  are  very  distinct.  The  presence  of  two  pairs  of  specially  dilated 
vascular  arches  has  been  described  in  the  European  species  of  lAmno- 
drilus, and  I  have  had  the  opportunity  of  verifying  this  character  of  the 
genus  in  a  New-ZealAnd  species,  which  may  or  may  not  be  identical 
with  one  or  other  of  the  European  species.     The  two  genera  can  only 

*  System  u.  Morphologie  der  Oligochaeten,  p.  45. 

*  '  Annulata  Danica,'  p.  71. 
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in  fact  be  clistinp;uishpd  by  the  cbanictera  of  the  reproductiTe  organs 
(see  p.  490).  These  points  are  evidently  appreciated  by  VejdoTsky  *, 
who  suggests  that  Tubifex  benedii  may  be  a  synonym  of  CliteUio 
arenarius.  This  is  probably  an  error  in  printing  ;  there  can  be  little 
doubt  that  YejdovsKy  meant  to  place  T,  benedii  as  a  synonym  of 
CliteUio  ater,  an  identity  which  has  been  pointed  out  by  Vail  Ian  t '. 

D'Udekem  gives  a  woodcut  illustrating  the  papillae  of  his  Tubifew 
benedii,  and  there  is  no  doubt  in  my  mind  about  the  identity  of  thb 
species  with  Clapar^de's  CliteUio  ater,  which,  however,  as  will  be 
pointed  out  later,  is  not  a  CliteUio  at  all. 

The  remaining  species — Tubifex  hyalinui — is  very  probably  the 
same  as  CliteUio  arenarius.  There  is  at  any  rate  nothing  to  be 
said  against  this  identification  ;  and  it  is  more  probable  that  the 
species  is  a  CliteUio  than  a  Limnodrilus,  for  the  reason  that  the 
latter  genus  is,  so  far  as  is  certainly  known,  an  inhabitant  of  fresh 
water  ^. 

The  preliminary  list  of  the  marine  fauna  of  Plymouth,  published 
in  the  second  number  of  the  '  Journal  of  the  Marine  Biological 
Association,'  contains  a  single  Oligochete,  Tubifex  lineatus.  This 
species,  if  it  be  identical  with  that  described  in  Johnston's  '  Catalogue 
of  British  Non-parasitical  Worms '  (p.  66),  is  certainly  not  a  Tubifex^ 
since  the  setae  are  there  stated  to  be  entirely  /-shaped,  but  not  bifid  ; 
this  may  be  due  to  wear,  and  the  species  is  perhaps  a  CliteUio^ 
possibly  the  same  as  CliteUio  arenarius.  This  species,  however,  as 
well  as  Tubifex  bilineata  and  T,  pelluciduSy  all  of  which  are  recorded 
from  Devon  in  Parfitt's  '  Catalogue  of  the  Annelids  of  Devon,' 
require  investigation.  Parfitt  mentions  the  occurrence  of  CliteUio 
arenarius  ^. 

Peloryctes  inquilina  has  been  described  somewhat  fully  by 
N.  Zenger ' ;  the  species  is  not  referred  to  by  Vejdovsky  in  his  account 
of  the  Tubificidae,  though  the  paper  is  quoted  in  his  list  of  literature. 
Having  been  at  some  trouble  to  translate  certain  portions  of  Zenger's 
paper  from  the  Russian,  I  can  offer  the  following  remarks  upon 
its  systematic  position. 

The  species  occurs  in  the  '' Kieler  Bucht "  at  a  depth  of  12 
fathoms,  either  living  freely  in  the  mud  or  sand  or  upon  the  shell  of 
Mytilus  edulis.  Prof.  Mobius,  who  first  found  the  worm,  considered 
it  to  be  identical  with  Clauar^de's  CliteUio  ater.  It  is  of  a  dark  red 
colour,  owing  to  its  red  blood  and  the  dark  papillae  on  the  surface. 
Zenger  considers  that  the  papillsD  distinguish  this  species  from 
CliteUio  ater,  both  in  their  distribution  and  in  their  stmcture.  lo 
C.  ater  "  the  first  head-segment  is  never  covered  by  papillae,  and  half 
the  second  segment  as  far  as  the  setae  is  also  free  nom  papillae ; 
papillae  are  in  addition  absent  from  the  space  extending  from  the 
10th  to  the  12th  segment,  which  is  occupied  by  the  cliteUum  .  ••  •  ; 

1  Syst.  u.  Morph.  d.  Oligochaeten,  p.  46. 

^  Essai  de  Glaasificatioii  des  Ann^lides  LombrideDS,"  Ann.  8ci.  Nat  (Zoo- 
lorie),  t,  X.  (1868),  p.  251. 

^  Forel  (Bull.  Soo.  Vaud.  xiii.),  however,  describes  a  CliteUio  from  the  Lake 
of  GeneTa  (</.  footnote  to  p.  494). 

*  Trans.  Devon.  Assoc.  1867,  vol.  ii. 

'  BulL  Soo.  Imp.  Nat.  Moscou,  1870. 
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in  Peloryetei  inquilina  the  extent  of  the  ditellum  and  the  distribu- 
tion of  pnpillse  is  variable.  I  had  fuUy  developed  sexual  individuals 
in  which  there  was  not  a  trace  of  clitellum  ;  all  the  area  of  segments 
10-1 2  was  covered  with  papillae  like  the  rest  of  the  surface  of  the  skin ; 
in  others,  on  the  contrary,  either  segments  9  and  10  or  10  and  1 1  were 
devoid  of  papillae.  In  the  anterior  part  of  the  body  all  the  first  three 
segments  were  sometimes  devoid  of  papillae,  sometimes  only  the  head. 
Finally  the  last  10  or  11  segments  were  often  without  papillae.*' 

It  does  not  appear  to  me  that  these  facts  are  necessarily  opposed 
to  the  view  that  Peloryctes  inquilina  is  synonymous  with  Clitellio 
ater.  It  is  a  well-established  fact  that  the  clitellum  is  variable  in 
its  appearance ;  and  I  have  myself  observed  specimens  of  Clitellio 
ater  in  which  the  clitellum  was  fully  developed  and  without  papillae, 
or  not  developed  and  with  papillae.  The  hinder  end  of  the  body  in 
my  specimens  was  generally,  if  not  always,  devoid  of  papillae. 
Claparede  does  not  apparently  mention  this  fact,  but  his  description 
of  the  species  is  very  brief  and  incomplete.  With  regard  to  the 
absence  of  the  papillae  on  some  of  the  anterior  segments,  I  may 
state  that  in  my  specimens  the  papillae  commenced  rather  gradually 
and  that  those  upon  the  anterior  segment  were,  at  least  in  some 
individuals,  considerably  smaller  than  the  papillae  of  the  following 
segments ;  this  may  perhaps  account  for  the  discrepancies  between 
Zenger*s  observations  and  those  of  Claparede.  There  may  be 
something  in  the  structural  differences  between  the  papillae  of 
Peloryctes  inquilina  and  those  of  G,  ater ;  the  papillae  of  the 
former  species  are  stated  by  Zenger  to  resemble  very  closely  those 
of  Pachydrilus  verrucosus.  The  setae  of  Peloryctes  inquilina  are  all 
bifid,  but  they  are  alleged  to  differ  from  those  of  Clitellio  ater  in 
the  number  per  bundle — a  character  which  I  cannot  admit  to  be 
valid,  as  I  have  found  great  differences  in  this  respect  between 
individuals  of  C,  ater,  and  indeed  of  other  species  of  Oligochaeta  ; 
it  is,  I  think,  recognized  that  in  those  forms  with  a  large  number  of 
setae  in  the  bundle  the  number  is  variable. 

Another  point  which  Zenger  raises  is  the  characters  of  some  of 
the  transverse  branches  which  unite  the  dorsal  and  ventral  trunks 
in  some  of  the  anterior  segments.  In  the  7th,  8th,  and  9th 
segments  of  Peloryctes  inquilina  these  trunks  are  specially  dilated, 
and  this  difference  from  other  TubiticidsB  is  regarded,  in  con- 
junction with  the  other  points  of  difference,  as  sufficient  to  necessitate 
the  establishment  of  a  new  genus.  The  generic  name  is  Leuckart's, 
and  was  originally  applied  to  Clitellio  arenarius  until  the  latter  was 
shown  to  be  identical  with  Savigny's  Clitellio  arenarius  %  Zenger 
therefore,  and  this  proceeding  of  his  will  not  be  admired  by  those 
who  re;^ard  zoological  nomenclature  as  a  serious  subject,  resuscitates 
the  name  Peloryctes  to  apply  it  to  his  species. 

In  the  examples  of  Clitellio  ater  which  I  studied  I  found  it  to 
be  by  no  means  so  easy  as  in  Limnodrilus  to  distinguish  any  of  the 
vascular  arches  of  the  anterior  sejsiments  as  specially  enlarged  ;  in  some 
specimens,  however,  the  vascular  arch  of  the  8th  segment,  as  in 
Tubifex,  was  decidedly  stouter  than  the  rest ;  in  other  specimens  this 
difference  was  not  so  striking,  and  then  the  arches  of  6,  7,  and  8 
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appeared  to  be  equal  and  stouter  than  the  more  anteriorly  situated 
trunks.  The  description  which  Zenger  gives  of  the  reproductiye 
organs  is,  as  he  himself  admits,  imperfect.  The  most  important 
point  which  he  mentions  is  the  presence  of  spermatophore?,  which 
were  little  known  at  the  time  when  he  wrote.  There  is  nothing 
in  his  description  of  the  reproductive  organs  to  distinguish  Peloryct€$ 
inquilina  from  Glitellio  ater. 

On  the  whole  the  identity  or  non-identity  of  Peloryctes  inqmlina 
with  Clitellio  ater  must  be  for  the  present  regarded  as  an  open 
question^  though  I  am  disposed  to  think  that  they  are  identical 

§  2.  ^ffa/omy  q/^  Clitellio. 

Generative  Orgam, — Clapar^de's  account  of  the  reproductiTc 
organs  of  Clitellio  is  by  no  means  complete. 

He  has  confounded,  as  so  manv  writers  have  done,  the  tntes 
with  the  veeicul€B  seminales ;  the  former  organs  are  not  described 
by  Clapar^de.  I  find  that  the  testes  differ  in  no  important  particular 
from  those  of  Tubi/ex;  they  lie  (see  Plate  XXIII.  fig.  1),  as  in 
that  genus,  in  the  10th  segment,  into  which  open  the  funnels  of  the 
vasa  deferentia ;  each  organ  is  long  and  narrow,  somewhat  swollen 
at  the  base  of  attachment  to  the  body-wall.  The  vesicula  seminales 
(testes  of  Clapar^de)  were  not,  judging  from  ClaparMe's  description, 
fully  developed  in  any  of  the  specimens  studied  by  me.  The  10th 
segment  in  one  specimen  contained  a  mass  of  developing  spermatoioa 
about  equal  in  size  to  a  similar  mass  occupying  a  large  portion  of 
segment  11.  In  the  latter  case,  however  (Plate  XXIII.  fig.  3), 
the  mass  of  developing  spermatozoa  was  enclosed  in  a  thin-walled  sac 
abundantly  furnished  with  blood-vessels  which  was  confined  to  this 
segment,  and  did  not  extend  back  through  several  segments. 

The  generative  system  of  a  young  example  of  O.  arenarius  is 
depicted  in  Plate  XXIII.  fig.  I ;  it  will  be  seen  that  the  funnels  of  the 
vasa  deferentia  open  into  the  10th  segment,  but  the  cells  of  which  they 
are  composed  are  not  ciliated.  The  vasa  deferentia  pass  in  a 
slightly  sinuous  course  to  the  atrium,  which  opens  externally,  not 
far  from  the  posterior  border  of  the  1 1th  segment.  The  atrium  in 
the  undeveloped  condition  is  lined  by  a  simple  non-glandular  columnar 
epithelium ;  it  is  invested  externally  by  a  thin  coat  of  muscles, 
outside  of  which  is  a  tolerably  thick  layer  of  glandular  peritoneal 
cells.  The  spermaihecte  lie  in  the  10th  s^;ment,  and  at  this  stage 
are  simple  pyriform  vesicles.  Upon  the  anterior  face  of  the  septum 
which  separates  the  llth  from  the  1 2th  segment,  and  corresponding 
exactly  in  position  to  the  funnel  of  the  vasa  deferentia,  is  a  disk- 
shaped  layer  of  columnar  cells,  which  is  evidently  the  oviduct ;  the 
cells  at  this  stage  are,  like  the  cells  of  the  vasa  deferentia  funnels,  not 
ciliated.  In  the  sexually  mature  animal  the  oviduct-funnels  are 
extremely  conspicuous  (fig.  B  &  Plate  XXIII.  fig.  2)  cup-shaped 
organs,  with  abundant  cilia.  At  the  time  that  I  made  this  observa- 
tion, I  was  not  acquainted  with  any  observations  upon  the  structure 
of  the  Tubificidae  later  than  those  of  Yejdovsky  ^ ;    I  concluded 

'  System  u.  Morph.  d.  Oligoohaeten.    Prag,  1884. 
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therefore  that  I  sbould  have  the  pleasure  of  recording  for  the  first 
time  the  presence  of  oviducts  in  the  Tubificidae,  and  finally  exploding 
the  very  improbable  hypothesis  that  in  these  worms  the  penis-sheath 
is  the  homoiogae  of  an  oviduct.  I  find,  however,  that  Dr.  Stold  has 
already '  demonstrated  these  organs  in  Ilyodrilu9  and  Psammorycies ; 


Fig.  B. 


Genital  segments  of  ClUellio  arenariiis.  The  atrium  of  the  right  side  and  the 
left  spermatheca  have  been  removed,  t,  testes:  /,  Tas  deferens  funnel ; 
df  male  genital  orifice ;  a,  ovary ;  oc,  oviduct ;  (j/,  spermatheca,  containing 
ipermatophores ;  o,  ripe  ova  in  egg-sacs. 

my  own  discovery  of  the  oviducts  occupying  an  identical  position 
in  Clitellio  and  in  Hemitubifex  ater  (^Cliiellio  aier,  see  below 
p.  494)  lends  further  support  to  Dr.  Stole's  contention  that  these 
organs  will  be  found  to  be  invariably  present  in  the  Tubificidae. 

The  ovaries  are  situated  in  the   11th  segment  on  the  anterior 
mesentery,  close  to  where  this  is  perforated  by  the  vas  deferens. 
1  ZoqI,  Anzeig.  Bd.  viii.  a  66a 
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The  sexual  organs  of  the  matare  wonii^  with  a  fully  deTeloped 
clitellum,  differ  to  a  certain  extent  in  the  two  species  which  I  have 
studied. 

In  (7.  ater  there  is  a  dbtinct  and  large  prostate  gland  (Plate 
XXIII.  fig.  7),  which  opens  into  the  distal  extremity  of  the  glandolar 
part  of  the  atrium.  In  C.  arenarius  1  have  heen  unable  to  find  such  t 
gland,  and  Clapar^de  states  that  it  is  absent  in  that  species ;  he  makes 
no  remark  about  the  prostate  gland  of  C,  ater,  but,  as  he  prefixes  to 
his  brief  account  of  this  species  a  generic  definition  of  Clitellio,  the 
gland  evidently,  if  present,  escaped  his  notice.  Furthermore,  in 
C  ater  the  glandular  part  of  the  atrium,  although  exhibiting  the 
same  structure,  is  relatively  smaller  than  that  of  C,  arenariui ;  it  is 
entirely  contained  within  the  11th  segment,  and  is  not  curved  upon 
itself.  The  vaa  deferens  is  very  long  and  much  coiled ;  it  opens  into 
a  rounded  chamber  at  the  extremity  of  the  atrium,  the  cells  of 
which  (Plate  XXIII.  fig.  7)  are  different  from  those  of  the  atrium 
and  more  like  those  of  the  vas  deferens.  In  C7.  arenarius  the  vas 
deferens  is  much  shorter  and  wider  {cf,  Plate  XXIII.  figs.  5,  6),  while 
the  atrium  is  much  larger;  on  one  side  of  the  body,  in  the  single  mature 
example  of  this  species  which  I  investigated  by  sections,  the  atriom 
was  bent  upon  itself  and  entirely  contained  in  the  1 1th  segment;  on  the 
other  side  of  the  body  the  atrium  extended  back  beyond  this  segment. 

The  funnels  of  the  vasa  deferentia  in  both  species  are  cup-shaped 
and  furnished  with  abundant  long  cilia. 

As  in  the  Tubificidoe  generally  the  mature  ova  are  of  very  large  sixc 
(half  the  diameter  of  the  body),  and  loaded  with  yolk-spherules:  I 
found  them  in  (7.  arenarius  so  far  back  as  segments  13-1 5  ;  in  the  first 
and  last  of  these  segments  was  a  single  ovum,  in  the  middle  one  two ; 
the  ova  were  not  freely  floating  in  the  body-cavity,  but  were  enclosed  in 
distinct  sacs  (Plate  XXIII.  fig.  4),  furnished  with  blood-vessels; 
these  sacs  were  perfectly  independent  of  each  other,  there  was  no  com- 
munication that  I  could  trace  between  the  ovisacs  of  adjacent  segments. 

In  C.  ater  there  appeared  to  be  a  similar  arrangement.  The 
spermathec€e  of  the  sexually  mature  worms  offer  a  valuable  differential 
character ;  they  are  most  complicated  in  C.  arenarius.  Cbpar^e, 
in  his  figure  of  the  spermatheca  of  this  species ',  has  correctly 
indicated  the  division  of  the  spermatheca  into  two  parts  by  a 
median  constriction ;  in  the  part  which  communicates  with  the 
exterior  only  are  found  the  spermatophores.  The  distal  pouch  in 
my  specimen  contained  a  liquid  deeply  stained  by  the  colouring 
reagent ;  its  walls,  moreover,  were  lined  by  an  epithelium  of  a  different 
character  to  that  found  in  the  proximal  part  of  the  spermatheca. 
In  Tuhifex  rivulorum  /'there  is  a  corresponding  specialization 
of  the  lining  epithelium,  but  here  there  is  no  constriction  developed 
between  the  different  regions  of  the  pouch. 

In  Clapar^de*s  figure  this  constriction  is  not  sufiSciently  marked ; 
in  my  specimen  (see  fig.  B,  p.  491)  the  two  halves  of  the  spermatheca 
are  joined  by  an  extremely  narrow  neck. 

'  fitudes,  &c.,  loc,  cit.  pL  iii.  fig.  4. 
*  Vejdovsky,  loc.  cit.  pL  ix.  fig.  17. 
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The  spermatheca  extends  bejond  the  1 0th  segment,  in  the  sexually 
irature  indiyidual  it  reaches  back  as  far  as  the  13th  segment; 
where  it  traverses  the  boundary-line  between  the  lith  and  12th 
segments,  the  next  septum,  i.  e,  that  which  divides  segments  12  and 
13,comes  into  close  relations  with  the  septum  dividing  segments  11,12 
(see  p.  491,  fig.  B)  ;  at  this  point  the  two  septa  almost  fxise  and  the 
spermatheca  passes  directly  from  segment  1 1  into  segment  1 3 ; 
where  it  traverses  the  two  mesenteries  there  is  another  constriction, 
but  the  epithelium  does  not  change  in  character.  In  SpirospermOy 
according  to  £i8en  \  the  spermatheca  occupies  in  the  same  way 
several  segments. 

In  (7.  ater  the  spermatheca  is  not  differentiated  into  two  regions 
and  it  only  occupies  one  segment  (the  11th). 


§  3.  Systematic  Position  and  Affinities  of  the  Genus  Clitellio. 

In  the  remaining  part  of  this  paper  I  propose  to  discuss  the 
affinities  and  systematic  position  of  Clitellio. 

In  the  first  place,  it  is  perfectly  clear  that  these  worms  have  been 
rightly  assigned  by  Clapar<^de  and  Vejdovsky  to  the  Tubificidse. 
Vejdovsky's  definition  of  the  family,  translated  into  English,  is  as 
follows: — "Normally  segmented  Annelids  of  red  colour,  with  a 
large  number  of  setas  which  are  disposed  in  four  bundles.  The 
seta-bundles  consist  of  3-10  bifid  setse,  and  occasionally,  in  the 
dorsal  bundles,  of  hair-like  setee  ;  the  lateral  vascular  trunks  com- 
municate directly  with  the  ventral  vessel.  Testes  in  the  9th, 
ovaries  in  the  10th  segment.  Vasa  deferentia,  one  pair  opening  on 
to  the  10th  segment.  Spermathecse,  one  pair  opening  on  to  the 
9th  segment.  Ova  probably  escaping  between  the  9th  and  1 0th 
segments.  Spermatophores  present  in  the  spermathecse.  Aquatic.*' 
In  all  these  particulars  Clitellio  resembles  the  other  Tubificidae,  and 
there  are  no  structural  peculiarities  that  I  have  been  able  to  discover 
by  which  the  genus  can  be  said  to  be  allied  to  any  other  family. 

The  genus  Clitellio  itself  is  briefly  defined  by  Vejdovsky,  his 
definition  being  compiled  from  the  account  of  the  genus  given  by 
Clapar^de  in  the  two  papers  which  I  have  already  £o  frequently 
had  occasion  to  quote. 

The  two  facts  upon  which  Vejdovsky  lays  stress  in  his  generic 
definition  of  Clitellio  are  the  characters  of  the  setSB  and  the  absence 
of  a  prostate  gland. 

So  far  as  the  first  of  these  characters  is  concerned,  Clitellio  ater 
agrees  with  Eisen's  genus  Hemitubifex^,  and  it  has  a  prostate  gland. 
It  is,  in  fact,  clear  that  the  two  species  which  I  have  investigated  differ 
in  so  many  particulars,  that  they  cannot,  as  the  family  is  at  present 
divided,  belong  to  the  same  genus. 

The  principal  characters  of  the  two  species  are  as  follows  : — 

'  G.  Eisen,  "  Oligoohstological  Besearcbes,"  Beport  of  Commissioner  for 
FiBh  and  Fisberiea  ^r  1883  (Waahington,  1885),  p.  922. 
*  G.  Eiflen,  loc.  cU.  p.  889. 
Proc.  Zool.  Soc— 1888,  No.  XXXI V.  34 
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C,  arenariua,  C,  aUr, 

1.  Seta Bifid  8et»  only  pre-      Bifid  and  bair-Uke  setis  in 

sent.  the  dorsal  bundle;    onlj 

bifid  Betas  in  tbe  Tentm 
bundle.  Sometimes  no 
bair-setA. 

:i.  F(u  dtftrem  Short  and  wide.  Lonj^  and  alender  and  mudi 

ooiled. 

8.  Mrium    Long  and  bent  upon      ShortandHtraight,  confined  to 

itaelf,  or  extendiDg  the  11th  segment     Extre- 

through  several  seg-  mity  of  Fas  deferens  dilated 

ments.  into  a  special  chamber. 

4.  Prostate  Absent.  Present. 

5.  SpemuUheca   Specialiied  into  two      Not  specialiied ;  confined  to 

regions ;  extending  one  segment, 

through  several  seg- 
ments. 

Clitellio  ater  agrees  in  Nos.  1,  2,  3,  4  with  Hemitubifex,  and  the 
spermathecce  only  differ  in  being  without  the  glandular  appendicea 
which  Eisen  figures  in  HemiHtbtfex  insignxB,  This  latter  point  is 
one  which  I  should  regard  as  being  only  of  specific  value.  It  is 
only  by  the  occasional  absence  of  the  hair-setae  in  the  dorsal  rows, 
and  the  dilatation  of  the  vas  deferens,  that  this  species  differs  from 
Tubifex.  I  haye  not  mentioned  in  the  Table  the  fact  that  the 
penis  is  chitinous,  because  this  character  does  not  differentiate  the 
two  species  which  are  compared  in  that  Table ;  it  does,  however, 
distinguish  Hemitubifex  from  Tubifex. 

Eisen  met  with  H.  insignis  in  Sweden,  in  fresh  water,  so  that  its 
hahitat  is  rather  different  from  that  of  Clitellio  ater  ^ 

Clitellio  arenarius  agrees  with  Byodrilus  in  having  a  short  thick 
efferent  duct,  but  it  does  not  appear  to  resemble  that  genus  in  much 
else  except  perhaps  in  the  absence  (?)  of  prostate  glands.  Stol^ 
was  unable  to  find  these  glands  in  Ilyodrilua  coccineus;  Eisen, 
however,  figures  them  in  several  species,  though  apparently  their 
presence  is  not  referred  to  in  the  text  of  this  paper.  On  the 
whole  it  seems  advisable  to  retain  the  generic  name  Clitellio  for 
C  arenarius^  and  it  ma}^  be  thus  characterized  : — 

Clitellio,  Clapar^de. 

Clitellio,  Clapar^de,  "  Etudes  anatomiques,  &c.,"  M^m.  Soc.  Phva. 
Gendve,  t.  xvi.  1862,  p.  102. 

Marine  Tubificidae  of  an  elongate  slender  form.  Bifid  setae  only. 
Vas  deferens  wide  and  short ;  atrium  very  long ;  no  vesicula  seminalis ; 
no  prostate  glands ;  penis  with  a  chitinous  covering.  Oviduct 
present  in  11th  segment.  Egg-sacs  in  se^nnents  13,  14,  15.  Sper- 
mathecsB  very  large,  occupying  several  segments,  differentiated  into 
two  regions,  separated  by  a  constriction.     Spermatopiiores  elongate. 

This  genus  will  only  contain  C.  arenarius  '*. 

Clitellio  ater  must,  I  think,  be  included  in  Eisen's  genus  HewUtu- 
bifex, 

*  It  should  be  mentioned  that  the  effecl  of  the  two  rivers  which  enter  the 
Sound  at  Plymouth,  and  the  breakwater  which  extends  ocruss  its  mouth,  is  to 
render  the  ^ater  Bomowhub  brackish. 

'  The  other  species  of  the  genus  must  be  regarded  with  Vejdovsky  as  **  iweertm 
eedis,** 
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EXPLANATION  OP  PLATB  XXIII. 
Pig.  1.  Longitudinal  section  through  the  generatiye  segments  of  an  immature 
example  of  CliteUio  arenarius.    cp,  spermatheca ;  i^  testb ;  /,  funnel 
of  TSB  deferens ;  v^  vas  deferens ;  o,  ovary ;  at,  atrium ;  ov,  funnel 
of  oviduct. 

2.  Longitudinal  section  through  the  oyiducal  funnel  of  a  mature  Cli- 

teuio  arenariuB,  od,  oviducal  funnel,  abo?e  is  the  body-wall ;  the 
epiderm  in  this  (the  ditellar)  region  consists  of  tall  cells  closely 
(MioJied  with  granules. 

3.  Portion  of  a  seminal  sac  of  the  same  species,    v,  wall  of  the  Tesciole ; 

bl,  blood-Teasel ;  8,  deTeloping  spermatozoa. 

4.  An  egg-sac  of  the  same  worm,  containing  a  single  ovum  ;  bl,  blood- 

Tessel  in  wall  of  sac ;  the  smaller  black  dots  are  nuclei  of  the  oon- 
nective  or  muscular  tissue  which  forms  the  wall  of  the  sac;  the 
OTom  is  mature  and  full  of  yolk-spherules. 

5.  Transverse  section  through  vas  deferens  of  CliteUio  arenarius ;  this 

figure  is  drawn  to  the  same  scale  as  the  following,  with  which  it 
may  be  compared. 

6.  Transverse  and  lonratudinal  sections  through  tbs  deferens  of  Hemi- 

tufn/ex  benedii.    Drawn  to  the  same  scale  as  fig.  5. 

7.  Hemitub\fex  benedii^  section  to  illustrate  structure  of   atrium,  &c. 

atf  atrium  ;  v.d^  vas  deferens  dilated  above,  near  to  its  junction  with 
atrium ;  pr,  prostate. 

8.  Section  through    penis  and  penis-sheath   of   Hemitubifex  benedii, 

p,  penis  with  chitinous  covering. 

9.  Section  through  penis  and  penis-sheath  of  the  same  species  at  a  point 

further  removed  from  the  external  orifice ;  the  penis  (p)  is  seen  to 
be  independent  of  the  penis-sheath,  which  lies  to  the  left-hand  side. 
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I.  INTRODUCTORY. 

There  appeared  in  the  second  part  of  this  volume  a  short  paper 
(2)  hy  Boulenger,  in  nvhich  the  author  verified  and  extended  an  earlier 
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obfervation  of  Pet  era's  (1 6),  as  to  the  existence  of  "  a  small  addidonal 
phalanx  between  the  ultimate  and  what  is  normally  tbe  penultiinate" 
one  in  his  Polypedatince,  Peters's  description  was  very  meagre,  and 
it  is  to  Boulenger  that  credit  is  due  for  haying  placed  the  matter  od  a 
sound  footing.  The  conclusions  arrived  at  by  the  two  authors  differ 
in  important  respects,  and  these  we  shall  duly  consider.  Both  deal 
exclusively  with  the  Ranidce.  The  presence  of  a  structure  in  the 
Hylidte  which  at  once  suggests  that  m  question  had  been  previously 
noted  by  one  of  us,  while  engaged  upon  an  allied  investigation  (7), 
and  as  we  bad,  in  pursuit  of  the  same,  accumulated  material  sufficient 
for  a  fuller  elucidation  of  the  problem,  we  decided  to  work  it  out. 

We  give  in  Section  IV.  a  complete  list  of  the  animals  examined. 
Our  sincere  thanks  are  due  to  Dr.  Giinther,  F.R.S.,  for  certain  of 
these,  and  to  Mr.  Boulenger  for  others  and  for  ever  generous 
assistance  and  advice. 

Method. — The  digits  were,  if  necessary,  first  decalcified  in  \  p.c 
chromic-acid  solution,  with  a  few  drops  of  nitric  acid.  When  soft 
they  were  transferred  to  an  aqueous  solution  of  NaHCO,  until  the 
acid  was  for  the  most  part  removed.  They  were  then  dehydrated 
with  alcoholic  solutions  of  increasing  strengths  and  stained  in  borax- 
carmine,  the  excess  of  stain  being  subsequently  removed  by  75  p.  e. 
alcohol,  to  which  a  few  drops  of  HNO,  were  added.  They  were  then 
finally  dehydrated  in  absolute  alcohol  and  transferred,  vid  turpen- 
tine, to  paraffin,  and  cut  with  the  Rocking  Microtome. 

Staining  was,  in  many  instances,  resorted  to  without  dehydration. 
We  found  that  a  couple  of  hours  sufficed  in  most  cases  fur  decalci- 
fication in  chromic  and  nitric  acids.  The  preparations  were  re- 
moved from  this  as  soon  as  possible,  for  it  was  found  that  if  allowed 
a  prolonged  immersion  therein  the  chances  of  successful  staining 
became  reduced. 

In  deciding  upon  the  above  method  we  found  Whitman's 
'  Methods  of  Research '  of  great  service,  and  we  gladly  acknow- 
ledge the  help  a£Porded  us  by  that  work. 

II.  GENERAL  AND  ANATOMICAL. 

The  supernumerary  phalanx  was,  as  seen  by  both  Peters  and 
Boulenger,  ossified,  and  in  such  a  condition  that,  had  it  been  found 
fossil,  would  have  left  no  doubt  of  its  value  as  such,  except  perhaps 
for  its  small  size.  It  will  be  shown  later  on  that  the  structure  is 
subject  to  a  wide  range  of  modification  anatomically  and  histo- 
logically ;  and  its  fundamental  relationships  may  best  be  studied  in 
detail  in  such  a  form  as  the  tree-frog  {Hyla  aroorea,  Plate  XXIV. 
fig.  1).  Neither  Peters  nor  Boulenger  were  aware  of  its  existence  in 
this  family ;  and  we  find  that  our  own  discovery  of  the  same  was 
anticipated  by  Leydig  in  1876.  He  writes  (14.  p.  166),  "^on 
Andem  und  mir  wurde  bei  Byla  arborea  ein  sich  zwischen  die 
letzte  und  vorletzte  Phalanx  einschiebender  Knorpel  erwahnt." 
This  author,  then,  has  a  long  priority  of  claim  to  the  first  discover/. 

The  supernumerary  phalanx  is,  in  the  adults  of  most  forms  in  which 
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it  attaiDs  an  adequate  development  as  such,  disposed  yentrally  (cf.  Hyla 
/reyeineti^  p^,  Plate  XXIV.  fig.  3),  and  there  is  a  constancy  of  rela- 
tionship between  it  and  the  adjacent  head  of  the  terminal  phalanx  (p.t,  of 
fig.  3),  the  two  generally  coming  to  underlie,  more  or  less  completely, 
the  distal  epiphysis  of  the  penultimate  phalanx.  This  is,  moreover, 
generally  enlarged  and  invested  in  a  fold  of  skin  which  projects  freely 
forwards  in  the  manner  of  a  prominent  lip,  the  whole  giving  to  the  an- 
tero-dorsal  extremity  of  the  digit  a  very  characteristic  aspect,  to  which 
Bonlenger's  fig.  1  does  full  justice.  On  comparison  with  Nototrema 
(fig.  7i  *),  in  which  the  supernumerary  phalanx  attains  but  a  small 
development,  it  is  seen  that  this  fold  (*,  fig.  7)  is  wholly  related  to  the 
enlargement  in  question  ^ ;  and  it  will  be  found,  in  all  cases,  that 
the  parts  are  so  dispo.'^ed  as  to  allow  of  an  upward  rotation  of  the 
terminal  phalanx.  When  the  latter  is  fully  displaced  its  long  axis 
is  seen  to  lie  at  right  angles  to  that  of  the  penultimate  phalanx.  It 
will  be  found  on  manipulation  that  the  degree  of  ventral  dis- 
placement of  the  supernumerary  phalanx  is  here  proportionate  to 
that  of  the  upward  rotation  of  the  terminal  one,  and  tnat  when  the 
extremity  of  the  digit  is  in  contact  with  an  applied  surface,  these 
two  phalanges  lie  in  the  same  plane,  the  former  receiving,  together 
with  the  base  of  the  latter,  the  more  direct  thrust  under  the  weight 
of  the  falling  body.  Such  an  arrangement  would  manifestly  result 
in  a  distinct  functional  advantage,  especially  in  the  platydactyle  forms, 
and  the  termmal  phalanx  would  be  the  better  able  to  support, 
undisturbed,  the  adhesive  integument. 

When  examined  microscopically,  the  supernumerary  phalanx  is 
seen,  in  its  fully  differentiated  condition,  to  consist  in  most  cases  of  true 
hyaline  cartilage  (ex.  Hyla  arborea,  fig.  1,  and  Rhacophorus,  fig.  2), 
differing  in  no  respect  from  that  forming  the  epiphysial  extremities 
of  the  adjacent  phalanges.  It  remains  in  this  condition  long  after 
the  other  phalanges,  including  the  terminal  one,  have  become 
ossified  (cf.  Rhacop/iorut).  It  invariably  ossifies  quite  late ;  and 
among  the  large  series  of  specimens  examined  we  have  met  with  it 
in  the  bony  condition  only  in  Hyla  freycineti  and  Rhaeophorvs 
miunmus.  In  the  former  instance  it  is  seen  (fig.  3)  to  be  replaced 
in  a  true  endostosis. 

It  might  appear  from  the  foregoing  that  its  first  development 
takes  place  subsequently  to  that  of  the  other  phalanges,  and  that  its 
ossification  sets  in  at  a  period  relatively  proportionate  to  that  of  the 
same.  Examination  of  the  tadpole  of  Hyla  arborea  (fig.  1)  shows 
that  this  is  not  the  case,  for  it  is  there  as  fully  differentiated  as  with 
the  adult,  and  that  at  a  stage  in  which  the  periosteal  growth  of  the 
adjacent  elements  is  dawning.  Nor  must  it  be  imagined  that  its 
conversion  into  bone  is  in  any  way  determined  by  its  relative  size,  for 
in  Rhacophoru9  eque9  (^^,  2,p.«.)  it  is,  while  still  unossified,  relatively 
larger  than  in  any  species  with  which  we  have  dealt. 

On  passing  from  the  ossified  type  to  that  of  the  other  extreme  of 
the  series  (to  those  forms,  that  is,  in  the  adults  of  which  anything 

^  In  the  larva  the  oonditionB  are  otherwise,  of.  Hyla,  fig.  1. 
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like  A  conspicuous  structure  is  interposed  between  the  temiiDal  tnd 
penultimate  phalanges)  we  meet  (ex.  the  common  Frog,  Plate  XXV. 
fig.  1 6)  with  a  pad  of  loose  fibrous  tissue,  which  is  closelj  bound  down 
to  the  applied  epiphysial  surfaces,  such  as  would  appear  to  hate 
nothing  to  do  with  the  undoubted  phalanx  under  consideration.  In 
Nototremay  however  (fig.  7),  the  pad,  while  never  truly  hyaline,  has 
all  the  fundamental  relations  described  for  the  phalanx  in  the  culmi- 
nating term  of  the  series  ;  and  in  Hyla  peranii  (fig.  13),  while  histo- 
logically identical  with  that  of  Notoirema,  it  has  the  proportions, 
detailed  shape,  and  relationships  seen  in  H.  arborea.  Hyla  e€eruU§ 
bridges  over  the  gap  histologically  between  Nototrema  and  Hyla  or- 
horea ;  and  when  to  this  it  b  added  that,  in  those  Ranida  the  adults 
of  which  bear  the  supernumerary  phalanx,  the  same  early  becomes 
hyaline  as  in  Hyla  arborea,  it  is  clear  that  all  stages  between  the  two 
extremes  afore  described  are  forthcoming. 

Minor  modifications  are  met  with,  but  these  may,  together  with 
the  consideration  of  lesser  detail,  preferably  be  dealt  with  later. 

Seeing  that,  upon  a  purely  structural  analysis,  the  fibrous  pad  of 
the  Common  Frog  must  be  looked  upon  as  the  homologue  of  the 
skeletal  supernumerary  phalanx  of  the  higher  Ranidte  and  Hylida, 
we  are  next  led  to  inquire  what,  if  any,  structural  community  the 
two  may  possess  in  the  embryo.  On  examination  of  the  larvas  of  i7y/i 
arborea  and  Rana  temporaria,  at  a  stage  at  which  the  hind  limbs  are 
becoming  differentiated,  it  is  found  that  the  places  of  the  phalanx  of 
the  former,  and  of  the  pad  in  the  latter,  are  alike  occupied  by  a 
fibrous  mass  which  is  largely  cellular  and  loosely  interposed  between 
the  applied  epiphysial  extremities.  It  is  well  known  that,  in  most 
Urodeles,  there  are  interposed  between  the  corresponding  parts  of  the 
limb-skeleton  fibrous  masses  which  take  the  place  of  the  synovial 
capsules  of  the  higher  Yertebrata ;  and  these  are  found,  on  examina- 
tion, to  be  indistinguishable  from  those  above  described.  They  have 
long  been  termed  by  Hyrtl  (8)  ** syndesmoses" 

The  foregoing  is  not  all.  Hyrtl,  in  describing  the  manns  of 
Salamandra  maculosa,  writes  (p.  61)  :  ^  phalanges  inter  se,  et  cum 
ossibus  metacarpi,  textu  fibroso  conjunguntur.'*  We  find  that  these 
syndosmoses  are  structurally  identical  with  the  supernumerary 
phalanx  of  the  Anura  in  its  least  modified  condition  (cf.  figs.  11, 12), 
and,  seeing  that  in  many  Anura  similar  pads  are  interposed  between 
the  proximal  phalanges  themselves,  it  follows  that  the  structures  in 
question  in  them  are  not  in  any  sense  to  be  regarded  as  peculiar  to 
the  terminal  segments  of  the  digits,  and  that  the  supernumerary 
phalanx  would  appear  to  be  a  specialized  counterpart  of  the  inter- 
phalangeal  syndesmosis.  In  other  words,  may  not  the  community 
of  structure  between  the  developing  supernumerary  phalanx  and  the 
syndesmosial  pad  be  indicative  of  a  community  of  origin  ?  Should 
this  be  the  case,  there  would  open  up  a  new  and  promising  departure 
for  the  reconsideration  of  the  questions  of  origin  and  morphology  of 
supernumerary  phalanges  in  general.     To  these  we  shall  return. 


1888.]      MORPHOLOGY  OP  SUPERNUMBRARY  PHALANG18.  499 

III.  HISTOLOGICAL  AND  DEVELOPMENTAL. 

Dixej,  in  a  paper  on  the  ossification  of  the  terminal  phalanges  (3), 
incidentally  describes  and  figures  the  syndesmosis  in  Proteus.  He 
deals  with  that  interposed  between  the  penultimate  and  terminal 
phalanges — ^with  that,  that  is  to  say,  which  would  appear  to  represent 
the  supernumerary  phalanx  of  the  Anura.  He  writes  (p.  68): 
*'  another  instance  of  arrested  development  in  the  digit  of  Proteus  is 
afforded  by  the  inter-phalangeal  joint  •  •  •  •  the  cartilage,  with  a 
slight  alteration  in  the  size  and  relatiTC  number  of  its  cells,  is  seen  to 
be  quite  continuous  between  the  heads  of  the  two  phalanges,  nor 
does  it  exhibit  the  least  sign  of  an  articular  cavity."  He  believes 
his  specimen  to  have  been  "  fully  adult "  (p.  70)  ;  but  in  this  he  was 
mistaken,  for  in  the  larger  of  our  specimens  of  the  same  (cf,  p.  504) 
ossification  had  proceeded  much  further  than  in  his. 

Microscopic  examination  of  thb  syndesmosis  with  its  associated 
parts  in  Proteus  reveals,  under  the  treatment  which  we  have  adopted 
(p.  496),  the  following  facts.  The  matrix  of  the  epiphysial  cartilages 
of  the  phalanges  stains  uniformly  and  feebly,  while  that  of  the  less 
resistant  syndesmosis  takes  the  dve  much  more  readily,  becoming 
thereby  sharply  differentiated  (^.' Plate  XXV.  fig.  12).  The  latter 
shows  traces  of  a  fibrillar  structure,  but  it  is  for  the  most  part 
homogeneous.  The  cells  which  are  present  are  well  defined,  and 
their  peculiarities  in  structure,  disposition,  and  size  are  common  to 
both  epiphysis  and  syndesmosis.  Each  is  irregular  in  contour,  and 
carries  a  large  nucleus,  while  it  is  seen  to  lie  within  a  spacious 
lacuna,  the  boundary  of  which  is  smooth  and  well  defined  ;  and  such 
differences  as  are  met  with  between  the  corpuscles  of  the  epiphyses 
and  of  the  syndesmosis  are  seen  to  be  entirely  due  to  pressure 
under  apposition  of  the  first  named.  The  cells  of  the  syndesmosis 
are  more  numerous  and  more  closely  aggregated  than  those  of  the 
hyaline  epiphyses,  and  the  intensity  of  colour  of  the  former  under 
the  action  of  reagents  is,  to  a  large  extent,  due  to  this  crowding. 
The  details  of  histological  structure  here  described  hold  good,  with 
but  slight  modifications,  for  all  conditions  in  which  the  super- 
numerary phalanx  and  its  homologue  remain  non-hyaline  (cf.Proteus, 
fig.  12,  and  Hyla  peronii,  fig.  14).  Its  cells  are  cartilage  corpuscles, 
and  the  tissue  to  which  they  give  rise  is,  in  its  most  elementary 
form,  a  nascent  cartilage. 

The  whole  digital  skeleton  is  invested  in  a  continuous  and  well- 
differentiated  fibrous  tunic,  and  in  Proteus  this  is,  at  any  rate 
ventrally,  incompletely  marked  off  from  the  syndesmodial  pad. 
There  he  buried  up  in  the  former  at  this  point  (sh,,  ^g.  1 2)  cells 
which  closely  resemble  those  of  the  syndesmosis  in  size  and  struc- 
ture ;  the  question,  therefore,  naturally  arises  as  to  whether  some  of 
these  might  not  have  migrated  into  the  inter-phalangeal  region,  there 
to  give  rise  to  the  pad  in  question,  or  that  that  might  conceivably 
have  been  an  ingrowth  of  the  tunic  itself.  It  will  be  seen,  how- 
ever, that  the  corpuscles  of  the  tunic  lie  buried  in  a  coarsely  fibrous 
matrix,  in  which  there  is  a  total  absence  of  the  lacunae  so  charac- 
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teristic  of  the  syndesmosis.  Apart,  however^  from  this  important 
structural  di£Perence  between  the  two  things,  there  are  certain  other 
considerations  which  point  to  the  conclusion  that  the  syndesmodial 
pad  is  not,  as  might  appear,  a  late  infolding  of  the  investing 
membrane.  In  many  instances,  especially  in  its  phalangeal  condition, 
it  enters  into  that  which  is,  at  best,  a  loose  connection  with  the  same 
at  all  points  (p,s.h,f  Hyla  arborea,  fig.  1).  and  there  are  developed 
true  synovial  surfaces  at  its  points  of  contact  with  the  penultimate 
and  terminal  phalanges:  All  this  being  so,  the  question  next  in  need 
of  solution  is  that  of  the  primary  origin  of  the  syndesmodial  pad — 
Is  it,  as  its  histological  i^tructure  in  the  larvae  of  ffyla  and  Rana 
would  suggest,  related  to  the  phalanges  ? — or  is  it,  as  its  condition 
in  Proteus  would  seem  to  indicate,  a  derivative  of  the  investing 
tunic  ? 

The  base  of  the  terminal  phalanx  is,  in  some  Anura,  greatly  en- 
larged and  swollen,  giving  rise  (ex.  Hyhdeti)  to  an  immense  tubercle 
which  underlies  the  distal  extremity  of  the  penultimate  one.  In 
certain  others  the  opposite  ends  of  the  phalanges  are  sever- 
ally expanded,  in  a  somewhat  similar  fashion  ;  and,  when  first  onr 
attention  was  drawn  to  the  subject,  it  appeared  not  unlikely  that  the 
supernumerary  phalanx  might  represent  the  dismembered  tubercle 
of  either  the  penultimate  or  terminal  one — more  probably  that  of 
the  latter.  The  coexistence  of  the  two  things  in  Nototrema  and  other 
Bylids  is,  in  itself,  fatal  to  this  supposition ;  while  it  shows  the  struc- 
ture in  question  to  be  of  independent  origin.  Choice  seemed  then  to 
lie  between  two  alternatives  ;  it  appeared  to  be  either  an  intercalary 
structure  of  comparatively  late  origin,  or  a  sesamoid.  We  have  al- 
ready given  reasons  (supra)  for  doubting  the  former  hypothesis.  Our 
chief  reason  for  supposing  it  to  be  a  sesamoid  lay  in  the  assumption  of 
a  similarity  of  relationship  with  the  proximal  end  of  the  terminal  pha- 
lanx to  that  so  common  among  the  higher  Yertebrata.  This,  however, 
is  inconstant,  for  in  many  instances  (ex.  Rhacophorus  eques,  fig.  2) 
the  structure  is  disposed  lineally  with  the  penultimate  phalanx. 
Appeal  to  the  details  of  muscular  insertion  proved  fruitless,  as  the 
tendons  become,  for  the  most  part,  merged  into  the  investing  tissues 
proximally  to  the  structure  under  consideration. 

The  youngest  stages  examined  by  us  were  those  of  Rana  tempor- 
aria  and  Hyia  arborea.  In  the  former,  at  a  period  at  which  the  tail 
is  almost  absorbed,  the  condition  of  the  joints  recalls  that  of  Proteus ; 
this  is  especially  the  case  with  the  most  distal  joint  (sy,,  sy.\  fig.  10), 
which  is  strictly  similar  to  that  of  the  Urodele,  except  for  the  pos- 
session of  a  triangular  projection  from  one  side  of  the  outer  mem- 
brane. A  similar  condition  is  met  with  in  Hyla  arborea. 
Examination  of  our  youngest  specimen  of  this  species  shows,  however, 
that,  at  a  stage  at  which  the  parts  in  general  are  first  becoming 
differentiated  (fig.  9),  the  syndesmodial  pad  is  centrally  histologically 
identical,  to  minute  detail,  with  the  adjacent  incipient  phalanges ; 
while,  peripherally,  it  graduates  o£P  into  the  surrounding  indifferent 
tissue.  Thus  it  is  seen  that  the  phalanges  and  syndesmoses  are, 
together  with  their  investing  sheath,  differentiations  of  a  continuous 
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and  common  blastema ' ;  and  that  the  syndesmosesi  while  intimately 
related  to  the  sheath,  are  formed,  not  as  ingrowths  of  the  same,  but 
as  differentiations  of  that  mass  from  which  the  phalanges  are  derived, 
and  that  they  differ  from  these,  initially,  only  in  degree  of  elongation. 

A  mode  of  origin  similar  to  the  foregoing  has  long  since  been 
recorded  for  the  parts  of  the  joints  in  the  Mammalia,  including  Man. 
Kolliker,  quoting  Henke  and  Reyher  (6),  to  whom  we  owe  the  obser- 
ration,  likens  '  the  changes  undergone,  not  inappropriately,  to  those 
realized  in  the  differentiation  of  the  vertebral  and  intervertebral 
bodies. 

These  facts,  when  viewed  in  conjunction  with  those  adduced  in 
the  foregoing  section,  show  that  the  supernumerary  phalanx,  the 
normal  phalanges,  and  the  syndesmoses  are  all  on  a  developmental 
equality.  The  last  named  must  then  be  looked  upon  as  structures 
which,  despite  secondary  changes,  would  be  liable  to  take  on,  more 
or  less  completely,  the  condition  of  a  phalanx.  Indications  of  this 
are  not  wanting ;  for  Leydig,  in  describing  the  supernumerary 
phalanx  (his  ^Zwischengelenkknorpel')  in  Hyla  arborea  asserts (14. 
p.  166):  "  Er  fehlt  selbst  bei  Reptilien  nicht,  wo  ich  denselben  friiher 
iibersehen  hatte :  gegenwartig  kenne  ich  ihn  bei  Lacerta  (L.  muralU) ' 
und  PlatydactyluM  mauritanieua** 

IV.  INDIVIDUAL  AND  CLASSIFICATORY. 
In  the  course  of  our  work  we  have  met  with  certain  variations 
and  departures  from  the  predominant  types  afore  described.  For 
sake  of  clearness,  we  deferred  consideration  of  these  while  dealing 
with  questions  of  general  morphology ;  and  we  now  describe  them 
in  detail,  discussing  the  structures  in  hand  in  their  bearing  upon 
classification.  We  deal  with  the  seyeral  families  in  that  order 
most  convenient  to  the  circumstances  of  the  case.  The  list  given 
at  the  head  of  each  family  refers  only  to  specimens  examined  in 
detail.  The  measurements  include  the  tail  in  tadpoles  and  in  the 
Urodeles,  in  the  older  Anura  they  denote  the  length  of  the  body 
from  mouth  to  vent. 

A.  PHANEROGLOSSA. 

a,    HYLIDiB. 

Examined : — 

Hyla  arborea  (tadpoles^  40--45  millim. 

H.  eeeruleot  30,  73  millim. 

H.freydnetiy  25  millim. 

H,  lichenata, 

H.  peronii,  42*5  millim. 

Nototrema  marntpiatum,  40  millim. 

'  For  other  details  concerning  thiB  generally  cf,  Strasser  (18)  and  Jordan 
(9). 

^  Entwicklungsgesch.  dee  Menschen,  Zweite  Aufl.  p.  493.  *'  So  wie  dann  aber 
dieee  Hartegebilde  deutlich  zu  werden  beginnen,  mngen  auch  die  Zwischen- 
glieder  an  einen  bestimmten  Charakter  anzunebmen  in  ahnlicher  WeLie,  wie 
bei  der  Differenzirang  der  knorpeligen  Wirbel  und  der  Lig.  intervertebralia.** 

'  We  are  unable  to  detect  any  trace  of  such  a  structure  in  this  species. 
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The  supernumerary  phalanx  reaches  an  altogether  special  deve- 
lopment in  this  family,  and  all  stages  in  its  histological  structure  are 
represented  (cf,  ante)*  In  H.  peronii  it  attains  the  maximum  bulk 
observed  in  the  entire  Anuran  order,  the  total  length  of  its  ventral 
border  (fig.  13)  exceeding  that  of  the  terminal  phalanx.  It  is  very 
surprising  that,  in  spite  of  thb,  it  does  not  even  become  hyaline  in 
this  species. 

The  remaining  joints  exhibit  minor  structural  differences,  but  they 
are  all  modifications  of  a  condition  fully  exemplified  in  Nototrema 
(figs.  5,  6).  The  place  of  the  syndesmodial  pad  is  occupied  by  a 
powerful  annulus  which,  although  generally  dense  and  fibrous,  never 
becomes  converted  into  hyaline  cartilage.  Looked  at  in  tangential 
sections  this  is  seen  (fig.  6)  to  be  well  defined  and  in  close  connection 
with  the  synovial  capsule ;  it  furnishes  articular  surfaces  for  the 
dorso-lateral  portions  of  the  apposed  phalanges,  and,  aa  seen  from 
this  aspect,  it  bears  an  astonishmg  resemblance  to  the  supernumerary 
phalanx  of  the  same  genus  (p.«.,  fig.  7)  as  viewed  in  median  section. 
In  median  longitudinal  section  it  is  found  to  be  perforated  (fig.  5), 
mainly  for  transmission  of  a  strand  of  elastic  tissue  (inter'artiaUar 
ligament y  /.),  the  fibres  of  which  pass,  in  a  somewhat  complicated 
manner,  between  the  ventral  borders  of  the  adjacent  epiphysial 
cartilages.  When  analyzed  in  detail,  this  ligament  is  seen  to  be 
largely  cellular,  and  in  a  condition  which  admits  of  little  doubt 
that  it  represents  the  modified  central  portion  of  the  original  syn- 
desmosis. 

h.   BuFONIDiB. 

Examined : — 

Paeudophryne  bihroniit  23  millim. 

In  the  genus  above  named  the  syndesmodial  pad  is  met  with  in 
the  distal  joints  alone.  Structurally  it  is  little  modified,  but  it 
gives  the  appearance  of  being  subdivided  medially  into  two 
strands  which  are  completely  confluent  ventro-laterally  with  the 
adjacent  epiphysial  cartilages  and  pass  venlrally  downwards,  con- 
verging, for  attachment  to  the  investing  tunic.  None  but  feeble 
traces  of  the  pads  are  met  with  in  the  other  joints,  and  these  may 
be  either  converted  into  comparatively  unimportant  ligaments  or 
reduced  to  an  absolutely  vestigial  condition. 

Kolliker,  in  describing  the  development  of  the  Mammalia,  writes  S 
on  the  authority  of  Heuke  and  Reyher  (6),  *' wandeln  sich  die 
Gelenkstellen  in  ihren  ausseren  Theilen  je  langer  um  so  deutlicher 
in  Fasergewebe  um,  worauf  dann  in  einem  gewissen  Stadium  auch 
die  Gelenkhohle  in  Form  einer  engen  Spalte  erscheint."  Uenke  and 
Reyher's  "  Zwischenscheiben,"  in  which  these  changes  go  on,  is 
identical  in  the  main  with  our  syndesmosis ;  and  in  view  of  these 
facts  it  becomes  exceedingly  probable  that  the  splitting  above  re- 
corded in  the  Bufonid  may  represent  a  persistence,  in  a  slightly 
modified  form,  of  the  initial  stage  in  formation  of  the  typical 
synovial  capsule. 

^  EntwiokluDgageeoh.  p.  49S. 
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c.  Cystignathida. 

Examined : — 

By  lodes  tnarlinicensis,  24  millim. 
Lymnodynciftes  tasmanieruis,  40  millim. 

Rylodes  is  especially  interesting  in  the  fact  that,  while  possessed 
of  expanded  digital  extremities,  it  shows  no  trace  of  a  distinct 
supernumerary  phalanx. 

This  combination  lends  additional  support  to  Boulenger*s  deduc- 
tion, that  the  phalanx  in  question  bears  no  definite  relation  to  the 
platydactyle  type. 

d,    RANIDiB. 

Examined : — 

Ixalus  schmardanus  (Jut.),  1 1  millim. 

Megalixalu9  madagascarensis,  32  millim. 

Rana  arvalis  (juv.),  27  millim. 

Rana  maximus,  90  millim. 

Rana  iemporaria,  adult,  and  14  millim.  (tail  just  gone). 

Rappia  marmoratay  27  millim. 

Rhacophortu  eques,  42  millim. 

We  have  already  dwelt  in  sufficient  detail  (p.  500)  upon  the  super- 
numerary phalanx  in  this  family ;  all  stages  are  represented,  from 
the  completely  ossified  one  (Peters  and  Boulenger,  Z/.  ec.)  to  that  of  a 
degraded  syndesmosis  (Rana  temporaria,  Plate  XXV.  fig.  1 6). 

The  syndesmoses  of  the  remaining  joints  are,  in  the  adults  of  all 
species  examined  by  us,  with  the  exception  of  Eana  arvalis,  modified 
to  form,  more  or  less  efficiently,  the  ligament  and  annulus  apparatus 
of  the  Hyiida.  R,  arvalis  would  appear  to  be  less  conspicuously 
modified  than  the  other  members  of  this  family,  in  that  the  ordinary 
syndesmosis  is  retained  for  both  the  terminal  and  penultimate  joints. 
We  have,  however,  only  examined  a  young  specimen. 

«•   DiBCOGLOSSIDiB. 

Examined : — 

Alytes  obsietricans,  30  millim. 
Bombinaior  bombinus,  41  millim«- 
Discoglossus  pictuSf  62  millim. 

In  all  three  genera  the  phalanges  are  united,  in  both  fore  and  hind 
limbs,  by  syndesmoses.  Those  of  the  terminal  joints  are  in  no 
way  in  excess  of  at  least  that  of  the  penultimate  one. 

These  syndesmoses  are  (ef.  fig.  11),  for  the  most  part,  closely 
bound  down  to  the  faces  of  the  apposed  epiphysial  cartilages.  In 
the  hind  limb  of  Bombinaior  there  is  a  suggestion  of  a  loss  of  direct 
connection  between  the  two,  with  the  development  of  a  shallow 
articular  cavity,  while,  in  the  proximal  joint  of  the  same,  the  syn- 
desmosis is  in  a  loose  and  somewhat  degenerate  condition.  These 
modifications  are,  however,  exceedingly  feeble  and  unimportant,  and, 
making  all  due  allowance  for  them,  the  Discoglossidce  are  seen  to 
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Stand  alone  among  Anura  in  the  life-long  retention  of  the  inter- 
phalangeal  syndesmoses. 

/.   PsLOBATIDiB. 

Examined : — 

Peiodytes  punetatus,  39  millim. 
XenophryM  moniicola^  48*5  millim. 

In  XenophryM  the  syndesmoses  are  feebly  represented.  That  of 
the  terminal  joint  is  complete  and  yentrally  enlarged,  but  reduced 
and  feebly  ligamentous  in  its  middle.  The  fibres  of  the  latter  por- 
tion (/.,  fig.  8)  pass  from  the  distal  face  of  the  penultimate  phalanx 
obliquely  upwards  and  forwards,  to  be  inserted  into  the  proximal 
face  of  the  terminal  one.  It  will  be  obvious  that  there  is  here  vn 
approximation  towards  the  condition  of  the  inter-articular  ligament 
of  the  Ranida  and  Hylidce ;  and  this  species  is  particularly  interest- 
ing as  showing  that  there  is  no  leading  modification  undergone  by 
the  proximal  syndesmoses  for  which  a  counterpart  cannot  be  found 
in  the  terminal  one. 

The  syndesmoses  of  the  proximal  joints  are  annular  and  largely 
absorbed,  exhibiting  traces  of  the  inter-articular  ligament  of  the 
above-named  families. 

PelodyieM^  the  affinities  of  which  with  this  family  have  been 
called  into  question  \  while  most  nearly  Pelobatoid,  shows,  with 
respect  to  its  proximal  syndesmoses,  a  tendency  towards  a  condition 
intermediate  between  the  Pelobatida  and  Discoglouida ;  for  these, 
while  more  independant  of  the  apposed  surfaces  of  the  phalanges 
than  in  the  Discoglossids,  are  still  ini]terforate. 

B.  AGLOSSA. 

Examined : — 

Pipa  americana,  adult  ^  • 
Xenoptts  feevis,  adult  $ . 
The  tenpinal  joint  of  the  hind  limb  was  alone  examined  in  each 
case.     It  was  found  to  consist,  in  both  genera,  of  a  coarsely  fibrous 
syndesmosis,  showing  no  trace  of  special  differentiation  and  most 
nearly  suggestive  of  the  condition  seen  in  Pelodytes, 

C.  URODELA. 

Examined : — 

Molge  cristata,  135  millim. 

M.  palmata  (larvae),  25  millim. 

M,  ufaltlii,  175  millim. 

Protevs  anguinus,  135  and  220  millim. 

Salamandra  atra,  130  millim. 

S.  maculosa,  140  millim. 

Spelerpes  fuaca,  130  millim. 
In  this  Order  the  syndesmoses  are  throughout  uniform  in  structure ; 
>  C/.Uii»voLp.  125. 
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and,  except  for  a  slight  thickening  of  the  distal  one  (most  marked 
in  Proteus),  there  is  nothing  demanding  general  consideration  beyond 
that  already  giyen  (ante). 

SpeierpcM  is  particularly  instructive  in  the  fact  that  while  its 
digits  terminate  in  well-marked  and  cup-shaped  disks,  its  distal 
syndesmoses  are  normal  and  comparatirely  thin,  and  in  no  way  in 
excess  of  the  proximal  ones  (jy/.fig.  15). 

There  are  one  or  two  matters  concerning  this  Order,  in  respect  to 
which  our  results  are  not  in  harmony  with  those  nf  our  predecessors. 
Hyrtl,  in  dealing  (8.  p.  70)  with  the  pes  of  Salamandra  maculosa 
writes :  **  Gartiiago  primae  seriei,  cum  ilia  secundae,  fibrosis  yinculis 
cohaeret,  quod  etiam  de  metatarsi  primi  cum  cartilagine  secundae 
seriei  conjunctione  valet.  Omnes  reliquae  articulationes  normales.'* 
The  last  statement  we  cannot  confirm  ;  some  of  our  sections  show  a 
slit  in  the  syndesmosis  in  question,  but  that  is,  almost  to  a  certainty, 
artificial.  Leydig,  in  his  short  description  of  our  supernumerary 
phalanx  (his '*  Zwischengelenkknorpel '*),  writes  (14.  p.  166): — 
"  Endlich  sei  an  dieser  S telle  bemerkt,  dass  auch  bei  Salamandra  in 
der  bindegewebigen  Substanz  der  Sehnen  des  Zehenbeugers  langges- 
treckte  Nester  yon  Rnorpelzellen  rorhanden  sind,  wie  solches  von 
ungeschwanzten  Batrachiem  seit  langem  bekannt  ist.'*  Our  speci- 
mens show  nothing  of  the  kind,  and  the  syndesmoses  are,  in  them, 
throughout,  uniform  and  simple.  The  figure  which  Leydig  publishes 
(/.  c.  pi.  xi.  fig.  26)  in  illustration  of  this  statement  greatly  excited 
our  curiosity — for,  did  it  hold  good,  it  would  follow  that  8.  atra 
would  be,  in  respect  to  its  joints,  in  advance  of  the  BUcoglossidce, 
The  fi^.  more  nearly  recalls  the  condition  of  the  parts  in  a  Hylid ; 
and  if  it  delineates  that  which  it  purports  to  do,  it  must  be  either  a 
bad  drawing  of  a  crushed  or  ill-preserved  specimen  or  that  of  an 
abnormal  one. 


Peters  undoubtedly  regarded  the  supernumerary  phalanx  as  a 
correlation  of  the  platydactyle  condition.  He  did  not  actually 
state  this,  but  it  is  to  be  inferred  from  his  classification.  Bouleuger 
shows  that  his  (Peters* s)  Polypedatina  was  an  unnatural  group  and 
(2.  p.  205)  that  "Cassina,  though  oxydactyle,  and  therefore  placed  by 
Peters  in  his  Ranirne,  has  the  additional  phalanx."  This  investigator's 
demonstration  that  (/.  c.)  all  the  species  of  his  genus  Rana  *'  have  the 
normal  phalanges,  irrespective  of  the  presence  or  absence  or  size  of 
the  digital  expansions,"  goes  far  towards  disproving  a  supposed  con- 
nection between  the  supernumerary  phalanx  and  the  expanded  digit. 
Our  own  researches  reveal  the  presence  of  a  fully  developed  super- 
numerary phalanx  in  families  other  than  the  RanidtXy  and  they  fully 
bear  out  Boulenger's  deduction  ;  while  the  discovery  that  the  syndes- 
mosis does  not  become  converted  into  a  true  phalanx  in  the  platy- 
dactyle Hy lodes,  Nototrema,  and  Dendrobates,  amounts  to  a  sub- 
stantiation of  the  same. 

The  condition  of  the  parts  in  Spelerpes  is  especially  interesting  in 
both  its  morphological  and  physiological  aspects.     The  expansions 
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of  the  digits  in  this  animal  are  more  markedly  sucker-like  than  are 
those  of  other  Amphihians.  Each  terminates  in  a  well-differentiated 
cup-shaped  extremity ;  but  notwithstanding  this»  there  is,  as  before 
said,  no  supernumerary  phalanx.  Looked  at  at  first  sight,  each  of 
the  afore-named  expansions,  with  its  circular  contour,  would  appear 
to  differ  from  that  of  the  typically  platydactyle  Anura  in  being 
uniformly  dcTeloped  around  the  free  border  of  the  phalanx.  When 
examined  in  section  such  is  seen  not  to  be  the  case  (Plate  XXV.  fig.  1 5\ 
for  the  disk,  while  truly  circular  and  sucker-like,  differs  in  no  impor- 
tant relationship  from  that  of  the  Anura.  Speierpea  is  a  crawling 
animal,  inhabiting  the  walls  and  recesses  of  a  cave,  while  the  Amara  in 
question  are  saltatorial  and  arboreal.  We  have  shown  (p.  497)  reason 
ror  believing  the  supernumerary  phalanx  of  the  latter  to  be  functional 
in  receiving  a  direct  thrust  in  saltation,  and  the  discovery  of  the 
absence  of  that  structure  in  SpelerpeM  is  as  welcome  as  it  is  intelligible, 
on  this  yiew. 

Attention  has  been  drawn  (p.  503)  to  the  degraded  condition  of 
the  s^ndesmodial  pads  in  Rana  temporaria  (fig.  16),  and  such  is 
especially  the  case  with  that  representing  the  supernumerary  phalanx. 
The  same  exceeds  the  more  proximal  ones  in  thickness  and  bulk, 
despite  its  degenerate  condition ;  and  it  might  therefore  appear  to 
represent  a  degraded  vestige  of  the  fully  formed  supernumerary 
phalanx,  rather  than  of  the  simple  syndesmosis.  The  facts 
of  development  do  not  support  this  idea,  for  the  terminal  pad  io 
this  species  is,  to  begin  with,  a  true  syndesmosis  (indistinguishable 
from  that  of  the  lower  forms)  which,  in  its  subsequent  transformation, 
exhibits  no  sign  of  a  phalanx-like  stage. 

The  condition  of  the  parts  in  the  Di$coglouidiB  substantiates, 
more  forcibly  than  anything  hitherto  recorded  for  them,  their  lowly 
affinities^.  They  are,  in  respect  to  all  structures  yet  inyestigated 
which  are  of  service  in  unravelling  their  pedigree,  by  far  the  least 
modified  of  living  Anura.  The  unmodified  condition  of  the  syndes- 
moses, which,  in  them,  persists  for  life,  is,  among  the  higher  forms 
examined,  most  nearly  realized  in  Fseudophryne  bibronii  and  Rama 
arvalis. 


V.  GENERAL  CONSIDERATIONS. 
The  observations  herein  recorded  have  an  important  bearing  on 

Suestions  of  general  morphology  of  parts  of  the  appendicular  skeleton. 
In  reviewing  the  literature  of  the  subject,  it  is  impossible  to  avoid 
the  conclusion  that  while,  of  late,  too  much  importance  has  been 
attached  to  sundry  gristly  fragments  in  their  supposed  relationships 
to  variation  in  structure  and  to  the  delusive  "  archipterygium,"  there 
has  been  a  lamentable  neglect  of  the  study  of  those  leading  facts  of 
development,  by  which  these  would-be  relationships  must,  in  the  end, 
stand  or  fall. 

A  new  interest  has  been  recently  awakened  in  the  question  by  the 
discoveries  of  Leboucq  (12)  and  Baur  and  Gadow  (1).     The  former 

>  Cf,  this  vol.  p.  178. 
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shows  that  the  phalanges  of  the  foetal  Cetacean  manos  exceed  in 
number  those  of  the  adult  ^ ;  while  the  latter  record  the  appearance 
of  a  supernnmerary  phalanx  in  that  of  the  Sirenia.  All  subsequent 
investigation  has  confirmed  Leboucq's  obserration,  but  it  is  at 
present  uncertain  how  far  the  process  of  abbreviation  may  be  the 
result  of  absorption  or  of  concrescence.  It  is  most  interesting  to 
recall,  in  view  of  this,  Gtttte's  observations  upon  the  limbs  of 
Molge  (his  Triton).  He  shows  (5.  p.  12) : — "  £b  wurde  schon  her- 
vorgehoben,  dass  diese  Endphalangen,  namentlich  an  den  Larven  von 
T,  crUtaiua^  durch  ihre  Lange  auffallen ;  anfnngs  iibertreffen  sie 
darin  nicht  selten  die  andern  Glieder  desselben  Fingers,  Metacarpus 
und  Phalangen  zusammengenommen.  In  der  spaterea  Sommerzeit 
wachsen  sie  weniger  schnell,  sogar  langsamer  als  die  anderen  Glieder, 
behalten  aber  ein  lang  und  spitz  ausgezogenes  Ende,  welches  auch 
der  ganzen  Fingerspitze  die  gleiche  Form  verleiht.  Sie  erhalten  auch 
wie  die  iibrigen  langen  Knorpel  eine  aussere  Knochenhiille,  welche 
aber  den  dickeren  proximalen  Teil  des  Gliedes  nicht  iiberschreitet, 
so  dass  die  grossere  Halfce  des  Knorpelfadens  daraus  frei  hervor- 
hangt."  He  further  shows  that  these  filamentous  terminal  pha- 
langes become  abbreviated  by  atrophy  (P  absorption)^.  Leboucq, 
commeuting  on  this,  writes  (13.  p.  533) :  ''  diese  Angaben  glaube  ich 
mit  den  von  mir  bei  Cetaceen  nachgewiesenen  Thatsachen  paral- 
lelisieren  zu  diirfen " ;  but  all  subsequent  observation  does  not 
fully  bear  this  out,  for  Kiikenthal  has  more  recently  shown  (10. 
p.  639)  that  adjacent  proximal  segments  may  coalesce'.  These 
important  observations  indicate,  when  viewed  in  conjunction  with 
our  own,  a  general  shuffling  (if  the  comparison  may  be  admitted) 
among  the  terminal  phalanges,  and  their  interest  increases  when  it 
is  said  that  Peters  records  (16.  p.  6)  a  reduction  in  number,  by 
concrescence,  of  the  phalanges  in  the  Chelonian  Pelomedusa. 

Significant  as  are  the  above-cited  discoveries,  they  do  not  help  us 
towards  an  understanding  of  the  primary  origin  of  the  supernumerary 
phalanges  themselves.  They  deal  only  with  metamorphoses  and 
not  with  original  development. 

It  is  well  known  that  while,  in  the  Odontocetes,  the  phalanges 
bear  terirrinal  epiphyses  which  articulate  by  means  of  imperfect 
synovial  joints,  in  the  Whalebone  Whales  they  are  less  differentiated 
and  united  by  fibrous  tracts  ^.  The  only  serious  attempt  yet  made 
to  grapple  with  the  question  of  primary  origin  of  these  parts  is  that 
of  Ryder  (17);  he  concludes  (p.  1015)  *'that  it  has  been  through 
a  Seal-like  ancestry,  with  prolonged  integuments  to  the  manus,  in 
which  the  nails  were  not  terminal  but  dorsal,  beyond  which  the 
ungual  phalanges  were  extended  as  bars  of  cartilage,  which  gave 

>  Max  Weber  has  denied  this  (19)  on  examination  of  Globiocephalus ,  but 
Kiikentha]  has  shown  more  recently  (10.  p.  643),  upon  examination  of  more 
eztenaire  material,  that  he  was  in  error. 

^  Mr.  Boulenger  informs  us  that  he  has  observed  a  similar  phenomenon 
in  certain  other  Amphibia. 

'  His  discovery  that  a  similar  fusion  may  go  on  between  elements  of  the 
carpus  not  hitherto  recognized  is  no  lees  striking  than  Lebouoq's. 

*  Cf.  Flower.  4.  p.  272. 
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rise,  by  tranBveree  segmentation  and  subsequent  ossificntion,  to  extra 
termiual  distal  segments  as  found  in  existing  Cetacea.'*  His  chief 
ground  for  this  belief  is  the  assertion  that  (p.  1014)  in  Globw- 
cephaluSf  "while  the  metacarpal  elements  and  first  three  or  four 
phalangeal  segments  of  the  second  and  third  digits  ossify  simul- 
taneously, the  four  to  six  extra  distal  segments  ossify  in  succefsion 
towards  the  distal  periphery,  the  terntinal  elements  of  the  digits 
being  the  last  in  which  ossific  centres  appear."  It  must  suffice  to 
state  here  that  all  recent  advance  is  opposed  to  this  extra* agant 
hypothesis,  and  that  it  finds  no  support  in  fact  (r/l  Leboucq  and 
Kdkenthal).  Baur,  in  criticising  Lebouccj's  deduction  (12.  p.  208) 
that  "la  main  des  c^aces  a  conserve  des  caract^res  tout  h  fait 
primitifs,  et  ne  pent  6tre  deriy^e  par  adaptation  de  celle  d'aucim 
mammif^re  actuel,"  naiyely  remarks  (l.p.  493):  '*  wenn  also  die 
Embryonen  verschiedener  Cetaceen  mehr  Pbalangen  besitzen  als 
das  erwachsene  Tier,  so  beweist  dies  nur,  dass  die  nachsten  Ahnen 
der  Cetaceen,  welche  aber  schon  wahre  Cetaceen  waren^  mehr 
Pbalangen  besessen  haben.''  Here  is,  in  other  words,  the  refrain  of 
our  own  contention,  and  we  regard  Leboucu's  retort  (13.  p.  534^ 
that  it  '•  versetzte  einfach  die  Frage,  ohue  dieselbe  zu  losen  "  as  based 
on  a  misinterpretation  of  its  meaning  \ 

Supernumerary  phalanges  have  been  supposed  to  represent  the 
products  of  subdiyision,  on  elongation,  of  shorter  predecessors,  and 
this  conceiyed  mode  of  origin  would  find  a  close  parallel  in  the  paired 
ossification,  under  lateral  expansion,  of  the  supra-occipital  and  inter- 
parietal in  the  Cetacea  themselyes  if  not  in  the  occasional  replace- 
ment  of  greatly  expanded  hones  in  Wormian  elements.  Dixer, 
describing  the  ossification  of  the  terminnl  phalanges  in  the  Mammalia, 
furnishes  some  reason  for  believing  that  (3.  p.  65)  ''the  distal 
extremity  of  the  ungual  phalanx  corresponds  morphologically  with 
the  centre  of  the  diaphysis  in  other  long  bones;'*  and  this  deduction 
might  conceivably  lend  support  to  the  above-named  supposition. 
We  are  not  of  this  opinion.  We  hold  such  differences  as  exist 
between  the  terminal  and  penultimate  phalanges  to  be  purely 
adaptiye. 

Our  researches  record,  for  the  first  time,  the  initial  stages  in  the 
actual  primary  deyelopment  of  a  supernumerary  phalanx,  and  it  is 
deserving  of  note  thnt  the  most  complete  diflerentiation  undergone 
by  such  is  realized  in  the  animals  with  which  we  deal.  That  it 
arises  as  an  intercalary  structure  and  is  a  direct  derivatiye  of  the 
syndesmosis,  is  irrefutable.  In  seeking  to  apply  these  facts  to  the 
Cetacea,  we  quite  agree  that  the  "  Uyperphalangie  "  is  **  an  adaptive 
phalanx-like  segmentation"  (Kiikenthal,  10.  p.  641);  but  we 
would  be  inclined  to  substitute  for  the  words  *'of  an  elongated 
cartilaginous  ray  borne  upon  the  third  phalanx" — of  a  blastema 
productive  of  both  phalanges  and  inter-phalanges,  and  that  areument 
from  analogy  to  the  only  known  facts  of  deyelopment  would  lead  us 

*  A  knowledge  of  the  early  condition  of  the  digits  in  Tlatanista  is  much  to 
be  desired,  for  specimeus  in  my  teaching  collection  and  one  in  the  Miueum  of 
Natural  History  show  conspicuous  traces  of  a  fourth  bony  phalanx.— O.  B.  H. 


1888.]      MORPHOLOGY  OF  SUPERNUMBRARY  PHALANGES.  509 

to  regard  the  supernumerary  elements  as  primarily  intercalary,  and  in 
all  probability  derivative  of  the  inter-phalanges  (inter-articular 
syndesmoses — the  "  Zwischenscheibene  *'  of  Henke  and  Reyher,  6). 
We  accordingly  accept,  so  far  as  it  might  bear  upon  primary  differ- 
entiation of  the  parts,  Leboucq's  declaration  (13.  p.  532)  that 
"  alle  Phalangen  [in  the  Cetacea]  wie  gross  ihre  Zahl  sein  moge, 
denselben  morphologischen  Wert  haben." 


The  condition  of  the  limbs  in  the  living  Sirenia  referred  to  (ante, 
p.  507)  suggests  that  the  numerical  increase  of  the  phalanges  may 
nave  been  associated  with  the  loss  of  the  ungues,  and  it  is  interesting 
to  reflect  here  that  elongation  by  regular  segmentation  of  the 
cartilaginous  rays  of  the  paired  fins  of  the  Batoidei  would,  as  com- 
pared with  those  of  the  SelacMi,  appear  to  have  been  somewhat 
similarly  associated  with  the  suppression  of  the  horny  fin-rays.  The 
condition  of  the  parts  in  Squatina  and  Zyg<jena  would  seem  to  be 
transitional  in  thb  respect.  We  put  this  forward  as  a  mere  sug- 
gestion, deduced  by  argument  firom  structural  analogy. 

It  would  be  exceedingly  instructive,  in  the  light  of  the  preceding, 
to  ascertain  if  the  syndesmosis-like  pads  of  the  toothed  whales  pass 
through  a  synovial  stage  during  development.  Henke  and  Reyher's 
observations  already  cited  (p.  502)  show  that  in  their  '  Zwischenschei- 
ben'  we  have  to  deal  with  a  derivative  of  the  syndesmosis.  Our  atten- 
tion was  early  arrested  by  the  general  similarity  between  the  proximal 
syndesmoses  in  the  Hylids  and  Ranids  and  the  knee-joint  in  the 
higher  Vertebrata.  Comparison  of  the  parrs  in  the  latter  with  those 
of  the  former  as  represented  by  Nototrema  (p.  502)  reveals  a  striking 
uniformity  between  the  two  ;  and,  should  it  be  found  that  the  semi- 
lunar cartilages  are,  with  their  ligaments,  differentiations  of  a 
syndesmosis,  a  complete  reconsideration  of  the  morphological  value 
of  the  former  will  be  imperative.  We  have  examined  some 
Mammalian  embryos  in  respect  to  this,  but  we  withhold,  for  the 
present,  further  comment  thereon.  It  is  pertinent  to  recall  here 
Parker's  assertion  (15.  p.  487)  that  in  Avee  (Apteryx)  the  rudiment 
of  the  mesotarsal  semilunar  pad  bears  in  its  centre  ^'a  rounded 
nodule  of  hyaline  cartilage,"  which  he  takes  to  be  "  the  represen- 
tative of  the  centnde  tarsi,  an  element  not  hitherto  recognized  in 
birds." 


VI.  CONCLUSIONS. 

1 .  That  the  supernumerary  phalanx  of  the  Anura  is  a  true  phalanx, 
and,  at  the  same  time,  structurally  identical  with  the  inter-phalangeal 
syndesmosis  of  these  and  the  other  Amphibia,  all  transitions  be- 
tween the  two  being  represented  in  adults  of  the  living  forms. 

2.  That  the  syndesmoses  and  phalanges  are  differentiations  of  a 
common  blastema. 

3.  That  the  supernumerary  phalanx  of  the  Anura  is  probably 
Proc.  Zool.  Soc— 1888,  No.  XXXV.  35 
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fanctioDal  as  an  accessory  to  saltation,  receiying  the  direct  throst 
under  the  weight  of  the  falling  body ;  and  that  the  structural  vari- 
ations met  with  throughout  the  Amphibia  are  in  complete  harmony 
with  this  view. 

4.  That  the  Discoglossida  are  exceptional  among  the  Anura,  in 
the  retention  for  life  of  the  undifferentiated  inter-articular  syndes- 
moses ;  and  that  herein  is  afforded  additional  proof  of  their  lowly 
affinities. 

5.  That  the  facts  of  development  herein  recorded  indicate  a 
possible  intercalary  origin,  from  inter-articular  syndesmoses,  for 
supernumerary  phalanges  in  general. 

6.  That  the  numerical  increase  of  the  phalanges  in  the  Cetacea 
may  have  been  associated  with  the  loss  of  the  ungues,  in  a  manner 
similar  to  that  in  which  elongation,  by  regular  segmentation,  of 
the  cartilaginous  rays  in  the  paired  fins  of  the  Batoidei  would  appear 
to  have  been  connected  with  the  disappearance  of  homy  fin-rays. 

7.  That,  in  view  of  the  facts  of  structural  identity  between  the 
modified  syndesmoses  of  certain  Anura  and  the  apparatus  of  the 
knee-joint  of  the  higher  Vertebrata,  a  reconsideration  of  the  morpho- 
logical value  of  the  latter  is  demanded. 
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All  the  figures  represent  di^ts  of  the  hind  foot  Unless  otherwise  stated, 
they  represent  median  longitudinal  sections,  as  seen  under  a  low  power. 

Pl^TB  XXIV. 

Fig.  1.  Hula  arborea,  late  tadpole. 

2.  Biacaphorus  egues,  adult. 

3.  Hvlafreyoinetif  adult. 

4.  Ihfla  carulea,  not  fully  grown. 

5.  Ncftotrema  ma/rsupiatum,  adult ;  penultimate  joints  to  show  its  ligament 

and  annulus  apparatus. 

6.  The  same ;  lateral  section. 

7.  The  same  animal ;  to  show  distal  joint. 

8.  Xeiwpkrys  monticolOf  adult 

Plats  XXV. 

Pig.  9.  Ht/la  arbarea,  tadpole ;  to  show  the  primary  differentiation  of  the  parta 
of  the  digital  skeleton.    Zeiss  D,  Oc.  2. 

10.  Bana  temporaria,  larya ;  to  show  syndesmosis  of  terminal  joint.    Zeiss 

D,  Oc  2. 

11.  Bambmator  hombinus,  adult. 

12.  Proteus  anguinus,  syndesmosis  of  terminal  phalanx.    Zeiss  D,  Oc.  2. 

13.  Hyla  peronii,  aAiXt, 

14.  Portion  of  the  supernumerary  phalanx  in  the  same,  more  highly  mag- 

nified.   Zeiss  F,  Oc.  3. 

15.  8pelerpes/u8cu8f  adult 

16.  Bana  temporaria,  adult. 

Bfferenoe  Letters. 

an,  Annulus.  cp.  Cartilage  corpuscle.  /.  Inter-articular  ligament.  Ic,  La- 
cuna, no.  Nucleus,  p.p.  Penultimate  phalanx,  pjs.  Supernumerary  phalanx. 
p,t.  Terminal  phalanx,  sh.  Fibrous  tunic  of  digital  skeleton,  j^.  Syndesmosis 
of  terminal  joint    sy".  Syndesmosis  of  penultimate  joint    t^  l^tonsor  tendon. 


512  MR.  J.  J.  LISTER  ON  THR  NATURAL  [DeC.  4, 

4.  On  the  Natural  History  of  Christmas  Island,  in  the 
Indian  Ocean.     By  J.  J.  Lister^  M.A.,  F.Z.S. 

[Beoeiyed  October  15, 188a] 

(Plates  XXVI.  &  XXVIl.) 


I.  tntroduotion,  p.  512. 
n.  Pbysical  Features,  p.  613. 
IlL  (9eologioal  Histoir,  p.  515. 
ly.  Yegetation,  p.  515. 

y.  Mammals,  p.  516. 


VI.  Birds,  p.  517. 
VIL  Reptiles,  p.  529. 
ym.  Crustaceans,  p.  529. 

IX.  Condusion,  p.  590. 


I.  INTRODUCTION. 

H.M.  Surveying-vessel  '  Egeria '  left  Batavia  early  on  the  morning 
of  the  27th  September,  1887>  to  carry  a  line  of  deep  soundings  across 
the  Indian  Ocean  to  Mauritius  and  to  visit  Christmas  Island  on  the 
way. 

In  January  of  the  same  year  a  short  visit  had  been  paid  to  the 
island  by  H.M.  Surveying-vessel  'Flying-Fish.'  The  collections 
which  were  made  on  that  occasion  exhibited  a  remarkable  degree  of 
peculiarity  in  the  animal  inhabitants  ^  and  showed  that  a  longer  viut 
to  the  island  would  probably  vield  some  interesting  results. 

I  was  appointed  by  the  Lords  of  the  Admiralty  to  join  the  '  Egeria ' 
as  naturalist  during  this  part  of  her  cruise,  and  went  out  from  England 
to  Colombo,  where  1  found  that  she  had  already  arrived. 

On  the  way  to  Batavia  we  crossed  the  Bay  of  Bengal  and  passed 
along  the  Straits  of  Malacca  to  Singapore,  and  thence  through  the 
narrow  channel  between  Banca  and  Sumatra  to  Batavia. 

Leaving  Batavia  we  entered  the  Straits  of  Sunda.  To  the  east 
the  Javan  hills  sloped  steeply  to  the  sea,  scored  with  many  valleys 
and  ridges,  and  the  rich  red  volcanic  earth  brightly  variegated  with 
green  crops.  At  their  feet  was  the  town  of  Anjer  and  the  line  of 
coast  which  suffered  so  terribly  from  the  explosion  of  Krakatao  in 
1883,  while  above  the  first  of  the  great  conical  mountains  of  Java 
now  and  then  loomed  out  from  the  clouds*  To  the  westward  and 
more  distant  a  high  volcanic  peak  on  Sumatra  rose  above  the  nearer 
islands,  and  later  in  the  day  Krakatoa  itself  was  seen,  a  simple 
conical  mass  with  a  white  cloud  drifting  away  from  the  top,  appearing 
and  disappearing  at  intervals. 

The  next  day  we  had  left  the  smooth,  shallow,  green  seas  through 
which  we  had  passed  ever  since  rounding  Acheen  Head  at  the  N.W. 
end  of  Sumatra  and  were  bouncing  about  in  deep  blue  water  as  the 
'  Egeria '  steamed  slowly  south  against  the  wind.  That  day  a  sound- 
ing was  made  and  bottom  reached  at  1400  odd  fathoms. 

At  daylight  on  Friday,  September  30th,  Christmas  Island  was  in 
sight.  In  the  distance  it  appeared  as  a  long  dark  strip  against  the 
sky  with  the  sides  rising  moderately  steeply,  a  shallow  saddle  in  the 

^  A  Beport  on  the  collections  made  on  that  occasion,  including  Gaptai 
Maolear*8  Report,  appeared  in  the  Proceedings  of  this  Society  for  1887  (p.  507 
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middle,  and  two  low  rounded  eleyations,  the  higbest  part  near  the 
"wc^ern  end.  On  nearer  approach  the  whole  island  was  seen  to  be 
Qniformly  covered  with  bosh,  exo^pt  where  a  line  of  inland  elifia 
phowed  a  bare  grey  face  in  places. 


II.  PHYSICAL  FEATURES. 

The  general  physical  features  of  the  island  are  treated  of  in  Captain 
Aldrich's  Report"^  and  in  a  paper  bj  Captain  Wharton,  R.N.,  read 
before  the  Royal  Geographical  Society  in  June,  1888.  I  may  here 
recapitulate  some  of  the  more  important  details. 

Christmas  Island,  as  will  be  seen  by  the  map  exhibited  (Plate 
XXVI.)*  is  of  an  irregularly  quadrilateral  shape,  the  angles  being 
produced  into  more  or  less  projecting  promontories  which  point 
roughly  to  N.N.E.,  S.S.E.,  W.8.W.,  and  N.W.  The  western  side 
is  much  the  shortest,  the  other  sides  being  of  nearly  equal  length. 
The  northern  shore  forms  a  long  sweeping  curve  from  N.W.  Point 
on  the  west  to  Rocky  Point  on  the  east.  Just  to  the  west  of  Rocky 
Point  there  is  a  small  sheltered  bay,  called  "  Flying-Fish  Cove,"  in 
which  the  ^Egeria'  remained,  made  fast  to  the  bottom  and  to  a  tree 
on  shore,  until  she  made  the  tour  of  the  island  previous  to  her 
departure. 

The  greatest  length  measured  from  Steep  Point  on  the  east  side 
to  Egeria  Point  on  the  west  is  about  1 2  statute  miles,  or  half  the 
length  of  the  Isle  of  Wight.  The  island  rises  from  deep  sea ; 
soundings  of  oyer  1000  fathoms  were  obtained  at  five  points  round 
it,  all  within  four  miles  of  shore. 

The  island  is  proved  to  be  of  volcanic  ori^n  by  the  presence  of 
stones,  found  at  the  foot  of  a  cliff  in  "Flying-Fish  Cove,  pronounced 
by  Mr.  John  Murray  to  be  "  compact  olivine  basalt,  and  of  a  bed  of 
altered  stones  near  the  summit"*.  No  volcanic  rock  was,  however, 
found  in  situ.  Over  every  part  of  the  island  visited,  except  on  the 
patch  of  small  volcanic  stones  near  the  top,  the  surface  rock  is  a 
hard  limestone.  This  forms  the  summit,  1195  feet  above  the  sea, 
and  covers  the  sides,  broadening  out  at  successive  elevations  into 
terraces  which  rise  one  above  another  engirdling  the  island.  These 
terraces  have  level  tops  and  end  to  seaward  in  a  rough  steep  descent, 
which  in  some  places  amounts  to  a  cliff.  The  rock  is  traversed  by 
innumerable  broad  and  deep  fissures,  which  run  in  all  directions, 
isolating  tall  pinnacles,  which  may  reach  1 2  or  20  feet  in  heieht.  The 
surface  is  grey  and  weathered  into  minute  irregular  hofiows  and 
sharp  projecting  points  and  ridges. 

On  the  way  up  to  the  summit  from  the  landing-place,  near  the 
western  end  of  the  northern  bay,  three  terraces  are  met  with ;  the 
first  is  nearly  a  quarter  of  a  mile  from  the  shore  and  terminates  in  a 
vertical  cliff  about  85  feet  high,  the  upper  ones  in  steep  slopes  of 
less  elevation. 

^  Beport  on  Chrifltmas  Island  (Indian  Ocean),  H.M.S. '  Egeria,'  1887. 
^  See  Report  on  Ohristmaa  Island,  pp.  li-15. 
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I  believe  that  these  terraces,  though  in  a  general  way  continnoiu 
round  the  island,  except  at  the  h^lands,  do  not  correspond  at 
different  places  terrace  for  terrace. 

It  was  not  easy  to  settle  this  question,  as  the  slopes  were  all  coyered 
with  trees,  and  trayelling  over  the  sides  of  the  island  was  most 
difficult. 

I  once,  howevei^  had  a  good  opportunity  of  forming  an  opinion 
on  the  matter,  on  an  occasion  I  shaU  long  remember.  I  had  started 
about  sunrise  from  the  ship  in  Flying-Fish  Cove  to  go  to  the  western 
landing.  It  was  a  deliciously  fresh  morning,  and  as  we  sped  along 
over  the  blue  water  a  school  of  porpoises  came  plunging  alongside 
of  us,  while  overhead  a  flock  of  Frigate-birds,  Gannets,  and  Boobies 
kept  us  company,  the  last  often  flying  so  near  that  the  men  hit 
at  them  with  boathooks.  As  the  sun  rose  over  the  island  the  light 
struck  obliquely  along  the  northern  side,  lighting  up  the  trees  on 
the  terraces  whOe  the  steep  slopes  were  still  in  shadow.  I  then  saw 
that  the  lines  of  shadow,  though  in  the  main  horizontal,  frequently 
broke  up  aud  joined  with  one  another,  showing,  as  I  believe,  that  the 
individual  terraces  are  not  continuous  at  the  same  level  on  the  sides 
of  the  island. 

At  the  headlands  the  higher  part  of  the  island  generally  terminates 
in  a  sheer  cliff,  from  the  foot  of  which  a  gradual  slope  extends  to  the 
sea.  This  inland  cliff  and  the  slope  below  it  are  repeated  again  and 
again  in  the  contours  of  the  projecting  headlands  as  they  are  seen 
looking  along  the  shore.  The  low  foot  of  rock  extends  almost  all 
round  the  island  and  ends  in  a  shore-cliff,  which  varies  in  height  from 
15  to  nearly  60  feet.  It  has  an  abrupt  vertical  face  and  is  much 
underwom  by  the  waves  aud  traversed  by  fissures  which  penetrate 
far  into  the  rock  and  in  some  places  give  rise  to  blowholes  from  which 
columns  of  spray  shoot  up  at  intervals  from  among  the  green  bushes 
which  cover  the  surface. 

This  shore-cliff  is  obviously  made  of  coral,  but  the  structure  has 
begun  to  be  obliterated  by  the  deposit  of  lime  in  the  interstices. 
This  was  most  clearly  seen  in  one  place  where  some  large  oval  boulders 
of  coral,  one  of  which  measured  7  ft.  3  in.  in  transverse  circuin- 
ference,  had  been  tossed  up  to  the  top  of  the  shore-cliff  (here  about 
15  feet  from  the  mean  sea-level)  and  had  worn  out  hollows  in  the 
rock.  The  contrast  between  the  clearly  defined  structure  of  the 
boulders  and  the  partly  obliterated  characters  of  the  coral  which 
formed  the  cliffs  shows  that  the  change  is  here  in  progress  which 
has  converted  the  reefs  of  the  upper  terraces  into  a  compact  hard 
rock  in  which  very  little  sign  of  their  origin  is  visible. 

In  many  places  deep  water  extends  up  to  the  cliffs.  At  the  western 
landing-place  and  at  Flying-Fish  Cove  was  a  beach  of  rolled  fragments 
and  shells,  then  a  narrow  flat  strip  of  dead  coral  strewn  with  lumps 
carried  by  the  waves,  beyond  this  a  narrow  line  of  growing  coral- 
reef  sloping  down  rapidly  to  deep  water,  on  which  as  we  approached 
the  shore  the  beds  of  living  coral  could  be  seen,  separated  by  tracts 
of  white  sand. 
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III.  GEOLOGICAL  HISTORY. 

The  geological  history  of  the  island  appears  to  be  as  follows : — 
The  summit  of  the  submarine  volcanic  mass  has  been  slowly  elevated 
above  the  sea  to  a  height  of  nearly  1200  feet,  and  as  it  passed  throi^h 
the  zone  of  lime-forming  organisms  in  shallow  water  these  have  m- 
vested  it  with  a  cap  of  limestone.  The  upheaval  has  been  arrested 
at  intervals  and  allowed  the  formation  of  reefs  which  have  since  been 
elevated  and  form  the  terraces  at  the  sides.  At  the  projecting  head- 
land,  where  the  chief  stress  of  the  ocean-currents  fell,  the  reefs  have 
grown  less  than  in  the  intervals  between  them ;  and  since  their  ele- 
vation the  action  of  the  waves  has  been  greatest  at  these  points ; 
hence  we  find  that  at  the  headlands  the  terraced  slopes  are  replaced 
by  a  single  abrupt  descent.  At  the  head  of  Flying-Fish  Cove,  how- 
ever, there  is  a  single  high  cliff  replacing  the  terraces,  though  it  is 
protected  by  a  spur  sent  down  on  either  side,  which  end  in  Rocky 
Point  to  the  east  and  Smith's  Point  on  the  west.  This  is,  perhaps, 
due  to  the  conformation  of  the  volcanic  basis  which  underlies  the 
limestone. 

Captain  Wharton  points  out  {op,  cii,)  that  the  raised  reefs  forming 
the  summit  of  Christmas  Island  are  the  highest  that  are  known  in 
the  world. 

I  have  already  said  that  the  island  is  covered  with  dense  bush.  It 
extends  often  from  the  edge  of  the  shore-cliff,  where  the  branches 
reach  out  over  the  sea,  to  the  summit.  Hence,  it  is  impossible  to 
obtain  any  general  view  over  the  island,  even  from  the  top,  and  several 
interesting  points  as  to  its  inland  conformation  remain  at  present 
undecided. 

There  was  no  sign  of  standing  water  or  of  stream-beds.  All  the 
rain  that  falls,  and  from  the  fresh  greenness  of  the  vegetation  there 
is  evidently  an  abundant  rainfall,  soaks  at  once  into  the  porous 
limestone-rock  and  finds  its  way  to  the  sea  below  the  surface.  There 
is,  however,  a  patch  of  rounded  pebbles  near  the  summit  which  are 
described  by  Mr.  Murray  as  **  very  much  altered  volcanic  stones,  many 
of  them  coated  on  the  outside  by  peroxide  of  manganese  ;**  they 
have  no  earth  about  them  and  cover  an  ill-defined  oval  area  about 
38  yards  in  length,  and  10  yards  in  width,  the  long  axis  in  the 
direction  of  the  gentle  slope  uf  the  surface  at  this  part.  It  is 
covered  with  a  bed  of  tall  ferns  (NephrolepU  acuta).  It  occurred  to 
me  that  after  heavy  rains  there  may  be  a  spring  at  the  upper  part 
of  this  area,  the  water  reaching  the  surface  here  but  sinking  in  again 
beyond  it. 

IV.  VEGETATION. 

The  shores  are  fringed  with  widely-spread  littoral  plants: — Hibiscus 
iileaceuSf  with  its  beautiful  crimson-edged  yellow  flowers ;  Toume- 
fortia  argeniea,  a  large  silvery-green  shrub  with  racemes  of  closely 
crowded  small  white  flowers ;  while  on  the  shore-cliff  grew  Scoivofa 
kcenigii  in  bright  green  rhododendron-like  masses,  with  white  flowers, 
the  favourite  haunt  of  a  brown  and  white  Butterfly,  Vadebra  macleari^ 
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which  is  peculiar  to  the  island.  Almost  impenetrable  thickets  of 
a  species  of  screw-pioe  grow  on  the  shore-cliff  in  many  places,  and 
heas  of  another  species  with  long  arching  leaves,  more  than  six  feet 
in  length,  often  occur  in  the  higher  part. 

Within  the  line  of  shore-plants  the  high  bush  begins  and  extends 
to  the  summit.  Many  of  the  trees  are  of  great  size,  frequently,  I 
believe,  attaining  200  feet  in  height.  Several  of  them  send  out 
buttresses  at  the  base,  which  often  stretch  far  out  from  the  tree  along 
the  ground.  This  was  particularly  noticed  in  one  of  the  tallest  trees, 
which  always  went  by  the  name  of  "  the  buttress-tree."  We  only 
found  it  in  fruit  and  young  bud,  but  Prof.  Oliver  tells  me  that  it 
belongs  to  the  Order  Myrtaceae,  and  is  a  species  peculiar  to  the 
island.  Another  Myrtaceous  tree,  Barringtonia  racemosa,  was  con- 
spicuous with  its  beautiful  hanging  racemes  of  white  flowers.  Ery- 
ihrina  indica^  a  Leguminous  tree  with  fine  clusters  of  large  crimson 
flowers,  also  occurred,  and  a  Rubiaceous  shrub,  Randia  densifiora^ 
with  small  whitish  fragrant  flowers,  was  common.  Many  kinds  of 
epiphytal  and  climbing  plants  were  abundant,  among  which  a  new 
species  of  Hoya  (the  wax-flower  of  greenhouses)  was  one  of  the  most 
conspicuous,  festooning  the  trees  and  rocks  with  its  shining  fleshy 
leaves  and  hanging  umbels  of  crimson  and  pink  flowers,  and  its 
tough  though  slender  stems  formed  one  of  the  commonest  obstacles 
to  our  progress  through  the  bush. 

The  great  Birds'  Nest  Fern  (^Asplenium  nidus),  with  its  fine  crown 
of  long  arching  fronds,  was  one  of  the  greatest  ornaments  of  the 
woods,  growing  on  a  fallen  tree  or  high  alofl  on  a  branch. 

Altogether  some  50  species  of  flowering  plants  were  obtained. 
These  have  been  examined  at  Kew,  and  several  appear  to  belong  to 
new  species.  Sixteen  kinds  of  ferns  were  collected,  and  two  of  them, 
an  Acrostickum  and  an  Asplenium,  are  peculiar  to  the  island. 

In  concluding  this  brief  account  of  the  plants  of  Christmas  Island, 
I  may  mention  a  minute  myxomycetous  fungus  which  was  growing 
on  a  damp  log.  When  I  brought  it  home  and  showed  it  to  my 
father,  he  pronounced  it  to  be  Diciydium  cemuum^  a  specimen  of 
which,  as  it  happened,  he  had  obtained  two  days  before  in  a  wood 
near  London,  a  remarkable  instance  of  the  wide  range  of  these  minute 
spored  organisms. 

V.  MAMMALS. 

Pteropus  natalis,  Thomas,  P.  Z.  S.  1887,  p.  511,  pi.  xli. 

Specimens  of  this  fruit-eating  Bat  were  obtained  during  the  visit 
of  the  •  Flying-Fish,'  and  so  named  by  Mr.  Oldfield  Thomas,  who 
found  it  to  be  a  new  species,  most  closely  allied  to  one  from  Lombock. 
There  was  a  tree  in  Flying-Fish  ('ove  where  they  used  to  hang  up 
during  the  day,  but  some  were  often  seen  flying  over  the  tree-tops 
in  bright  sunlight,  and  then  they  appeared  of  a  rich  brown  colour, 
owing  to  the  semilransparency  of  the  wings. 

A  small  insectivorous  Bat  also  exists  on  the  island  (seen  by  Dr. 
Dunlop,  Br.N.,  and  myself),  but  no  specimens  were  obtained. 
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Crocioura  FULiGiNOSAy  var.  TRicuuKA,  Dobs.^ 

This  small  Shrew-Mouse  was  very  abundant  in  the  woods,  and 
their  short  shriU  squeak  was  often  heard  all  round  as  one  stood  quiet 
among  the  trees.  I  caught  two  in  a  pitfall  at  the  top  of  the  island, 
and  another  near  the  shore  in  a  trap. 

Mus  M ACLEARiy  Thomas. 

This  Rat  abounds  all  over,  the  island.  From  dusk  till  daylight 
they  swarmed  about  the  tents  on  shore,  and  Captain  Aldrich,  who, 
with  his  party,  spent  a  night  on  the  high  part  of  the  island,  found 
them  equally  abundant  there.  They  generally  keep  to  the  ground, 
but  are  able  to  climb  trees. 

In  the  mouth  of  one  of  those  that  I  shot  I  found  a  small  green 
fruit  held  between  the  teeth. 

Mus  NATiYiTATis,  Thomas. 

This  second  kind  of  Rat  was  rather  less  abundant,  and  I  only 
obtained  two  specimens.  These  were  shot  on  the  shore  among  the 
others,  which  they  seemed' to  resemble  in  habits. 

VI.  BIRDS. 

Onlv  seven  kinds  of  land-birds  were  found  on  the  island.  The 
seventn  was  added  to  the  list  on  the  fifth  day  of  our  visit,  and  the 
remaining  five  days  brought  no  new  ones ;  hence  it  seems  likely  that 
there  are  not  many  species  remaining  to  be  discovered. 

All  these  seven  species  are  peculiar  to  the  island,  though  some 
approach  their  allies  in  the  archipelago  very  closely. 

MXRULA   ERYTHROPLBURA. 

Turdua  erythropleurus,  Sharpe,  P.  Z.  S.  1887,  p.  515. 

This  bird  was  common  all  through  the  bush.  As  one  was  exa- 
mining rotten  wood  for  Beetles,  &c.,  they  would  often  come  close 
and  watch  our  operations  with  a  bright  curious  eye,  and  Captain 
Aldrich  has  described  how  one  picked  a  grub  from  within  a  foot  of 
his  hand.  It  is  a  handsome  bird,  with  fine  ruddy  flanks  and  brown 
back.     The  male  has  an  ashy  grey  breast  and  a  bright  yellow  bill. 

I  heard  nothing  that  could  be  called  a  song.  They  often  give  a 
shrill  sibilant  note  as  they  fly  off,  which  may  be  followed  by  a  chuck- 
ehuck-ehuck,  and  they  often  repeat  a  short  chick  six  or  seven  times, 
quickening  at  the  finish. 

An  old  nest  was  found  built  in  the  angle  of  a  number  of  ascending 
branches  of  a  sapling.  It  is  made  of  decayed  wood  and  leaf- mould, 
caked  together  into  a  tenacious  mass,  covered  on  the  outside  with  a 
beautiful  green  moss-like  Hepatica,  which  is  common  on  the  tree- 
trunks,  and  lined  with  the  black  hair-like  palm-fibres  made  use  of 
by  the  Zosterops  for  the  same  purposes. 

^  The  mammalB  are  described  in  Mr.  Thomas's  papeTi  if^d,  p.  632. 
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Unfortunately  no  birds  in  joung  plumage  were  obtained,  thou^ 
one  with  a  mottled  breast  was  seen. 

A  partially  immature  female  of  this  bird  was  obtained  during  the 
visit  of  the  *  Fljiiig-Fish '  to  the  island,  and  described  in  tbe  Report 
on  that  collection  by  Mr.  Sharped  We  obtained  adult  birds  of  both 
sexes,  and  from  these  it  is  evident  that  the  species  must  be  referred 
to  the  genus  Merula, 

The  closest  ally  of  the  Christmaai  Island  Thrush  is  not  very  easy 
to  determine.  Merula  javanensis  is  the  nearest  species  geogra- 
phically, but  its  uniform  dark  brown  head  and  breast  are  very  dif- 
ferent from  the  white  chin,  grey  breast,  and  crown  uniform  with  the 
"  ashy  olive  brown  "  back  of  our  bird.  M,  ehryaolauM  from  China, 
which  in  winter  is  said  to  range  as  far  south  as  Luzon  (the 
most  northerly  of  the  Philippines) — seems  to  be  more  closely  allied, 
but  the  male  of  this  species  has  a  black  throat.  The  bird  that  most 
closely  resembles  it  is  M,  vitiensis,  from  the  Fiji  Islands,  which, 
indeed,  only  differs  in  having  the  white  below  the  head  limited  to 
the  chin,  not  extending  as  far  as  the  breast. 

No  member  of  this  group  of  Thrushes  has  been  hitherto  found  in 
the  Austro-Malay  region  or  in  Australia. 

ZosTEROFS  NATALis,  sp.  n.     (Plate  XXVII.) 

Supra  olivaeeo'viridis,  ad  rostri  basin  Jlavescens  s  tergo  vut 
fuscescentiore  ;  annulo  circum-oculari  coMpicuo  ;  hris  nigricanr 
tibus^  supra  pallidiore  limbatis  ;  regions  parotica  cinereseeiUe ; 
subtus  albescens,  lateribus  fuscescentibus  ;  subcaudalibus  dilute 
sulphureis;  rostro  nigra  ad  mandibuli  infsrioris  basin  plumbeo; 
pedibus  plumbeis. 

Bill  black,  except  the  base  of  the  lower  mandible,  which  is  slate; 
crown  and  nape  yellow-olive,  yellower  towards  the  bill ;  eye-ring 
distinct,  interrupted  at  the  anterior  canthus  by  the  lore ;  lore  black, 
the  black  teathers  being  continued  below  the  eye-ring  as  tar  as  tbe 
middle  ol'  the  pupil.  A  short  pale  yellow  band  extends  along  the 
upper  edge  of  the  lores  from  the  bill  to  the  eye-ring ;  ear-coverts 
grey,  shading  into  black  in  front,  and  into  the  green  nape  behind ; 
mantle  a  slightly  browner  shade  of  olive  than  the  crown,  passioe 
into  the  rather  jellower  rump  and  upper  tail-coverts ;  throat  and 
middle  line  of  under  surface  white,  shading  into  pale  buff  at  the 
sides  of  the  chest,  pale  cinnamon-brown  on  the  flanks ;  legs  slate ; 
lower  tail-coverts  pale  yellow ;  tail  brown  above,  yellowish  oUve  oa 
the  outer  edges  of  the  rectrices,  pale  brown  below ;  wings  above, 
upper  coverts,  and  outer  borders  of  the  quills,  excapt  the  first,  olive- 
green  ;  the  rest  of  the  quills  dark  brown ;  shafts  black,  the  inner 
ones  brown.  Below :  lower  wing-coverts  white,  tinged  with  green ; 
quills  brown,  with  a  pale  inner  border ;  shafts  white ;  edge  of  wing 
dark  brown,  nearly  black.  The  feathers  on  the  upper  and  lower 
surfaces  of  the  body  are  dark  slaty  grey  at  the  base. 

»  P. Z.  S.  1887,  p.  607.  "  Report  on  Ojllactions  made  by  HJCJ8.  'Fljing- 
Fish '  at  Christmas  Island." 
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The  plumage  of  a  young  bird  is  similar  to  that  of  the  adult. 

Length  of  bill  (from  the  front  of  the  crown)  . .  1 1*5  mm. 

Base  of  bill  to  tip  of  tail . .    4|  in. 

Tail l|  in. 

Wing 2f  in. 

This  Zosterops  \a,  I  suppose,  the  commonest  bird  on  the  island. 
The  first  note  I  heard  on  penetrating  through  tbe  line  of  Hibiscus 
trees  into  the  higher  bush  at  Flying- Fish  Cove  was  a  short  chirping 
proceeding  from  a  party  of  them  busy  among  the  leaves  and  twigs 
above  my  head.  I  soon  held  one  in  my  hand,  and  saw  by  the 
white  ring  round  the  eye  that  it  was  a  species  of  Zosterops.  I  never 
heard  any  other  note  than  this.  The  parties  of  them  included 
young  birds  at  the  time  of  our  visit,  so  perhaps  it  was  the  silent 
time  with  them,  as  some  species  have  quite  a  melodious  song.  Two 
of  their  nests  were  found  supported  on  the  sides  by  horizontal 
branches,  to  which  they  were  attached  by  vegetable  fibres  and  the 
strong  yellow  web  of  a  large  Spider  which  is  common  in  the  bush. 
They  are  built  of  fibres  and  leaf-skeletons,  fastened  together  with 
the  same  yellow  material  and  with  the  white  web  of  another  kind  ot 
Spider,  and  lined  with  the  black  hair-like  fringes  of  the  leaf-sheaths 
of  a  palm  {Didyniosperma  porphyrocarpd)  ^. 

The  bird  is  olive-green  above,  with  grey  ear-coverts,  and  white 
below,  the  flanks  being  pale  cinnamon. 

The  genus  Zosterops  contains  over  90  known  species,  and  almost 
every  year  adds  new  ones  to  the  list.  These  are  distributed  over  a 
wide  area,  from  Senegal  and  the  Bight  of  Benin  on  the  west  to  the 
Friendly  Islands  on  the  east,  and  from  North  China  to  New  Zea- 
land, Victoria,  and  Western  Australia.  A  large  number  of  tbe 
islands  between  these  limits  have  their  peculiar  species,  the  Malay 
Archipelago  being  richest,  while  the  continental  areas,  Africa,  India, 
the  eastern  part  of  the  Palsearctic  Region  and  Australia  are  inhabited 
by  a  few  wide-ranging  forms. 

The  great  majority  of  the  species  have  the  breast  alone,  or  the 
breast  and  belly,  bright  yellow. 

The  closest  ally  of  our  bird  is  Z.  mysoriensis^  Meyer,  from  the 
Island  of  Mysori  in  Geelvink  Bay,  New  Guinea.  From  this,  how- 
ever, it  differs  in  the  following  points  : — 

1.  The  crown  becomes  paler  towards  the  base  of  the  tail. 

2.  The  eye-ring  is  distinct  *. 

3.  llie  lore  is  black  and  bordered  above  with  a  light  streak,  while 
Z.  mysoriensis  has  the  lore  obscure  and  not  so  bordered. 

4.  The  breast  is  white  in  the  middle,  not  grey. 

5.  The  flanks  are  brown,  not  grey. 

^  Cf,  the  aooount  of  the  nest  of  Z.  palpebrosa  in  Legge'a  'Birds  of  Ceylon, 
p.  584. 

'  Tbe  onlj  speoimen  of  Z,  mysorienHs  that  I  have  seen  (in  Canon  Tristram's 
ooUeotion)  appears  (but  tbe  plumage  is  rather  worn)  to  have  no  ring  of  white 
feathers  roimd  the  eye.  Salvadori  makes  no  mention  of  the  ring,  though 
especially  alluding  to  it  in  tbe  allied  species  Z  fwoifrons  and  Z,  hypo&tca. 
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6.  The  ear-coverts  are  grey,  not  oKve-brown. 

7.  The  edge  of  the  wing  is  nearly  bkck,  not  pale. 

8.  The  general  colour  above  is  a  brighter  olive. 

9.  The  bill  is  longer  and  more  slender. 

Z,  atriceps,  Gray,  Z.  Jusci/rotu,  Salvad.,  Z,  hypdleuea,  Salvad., 
which,  along  with  Z.  mj/soriensis,  form  a  small  group  in  the  neigh- 
bourhood of  New  Guinea  and  the  Moluccas,  have  the  dark  colora- 
tion  on  the  crown  of  the  head  more  strongly  marked  than  the 
present  species,  a  character  which  distinguishes  them  from  the  rest 
of  the  genus.  Z.  albigularis,  Gould,  from  Norfolk  Island,  is  very 
similar  in  colouring  to  our  bird,  and  is,  I  believe,  the  only  other 
species  which  has  grey  ear-coverts.  The  olive-brown  on  the  head, 
and  the  cinnamon  flanks  are,  however,  much  more  strongly  marked 
than  in  the  Christmas-Island  form. 

COLLOCALIA  NATALIS,  Sp.  n. 

C.  neglectse  {Gray)  similis,  sed  plumis  uropygii  Umbo  alhido  sub- 
latiore ;  gula  obscurius  fuliginosa ;  areolis  albidis  subcttudalwm 
minoribus. 

This  small  Swift  was  frequently  seen  hawking  along  the  line  of 
shore-bushes  at  dusk,  or  among  the  tops  of  the  high  trees  on  the 
summit  of  the  island.     No  nests  of  it  were  seen. 

It  belongs  to  the  same  group  as  that  which  builds  the  edible 
nests  in  Java  and  elsewhere. 

This  bird  is  only  separable  from  O,  neglecta,  Gray*,  from  Timor, 
by  the  following  rather  small  differences : — 

1 .  There  is  less  white  mingled  with  the  dark  metallic  green  on 
the  lower  tail-coverts. 

2.  The  white  spots  at  bases  of  the  outer  rectrices  are  less  sharply 
defined. 

3.  The  fuliginous  colour  of  the  throat  is  darker. 

4.  There  is  rather  broader  white  edeing  to  the  rump-feathers. 
In  the  first  and  third  characters  it  is  nearer  C.  esculenta  (Linn.), 

but  in  the  duller  and  browner  metallic  green  of  the  upper  surface  it 
exactly  resembles  C.  neglecta,  and  is  quite  distinct  from  that  more 
brightly  coloured  species. 

Carpophaga  whartoni,  Sharpe,  P.  Z.  S.  1887,  p.  615,  pl.xliiL 

Mr.  Sharpens  description  of  this  bird  was  drawn  up  from  a 
specimen  which  had  been  sent  home  in  spirits  of  wine  and  which 
had  lost  much  of  the  fine  metallic  gloss  which  is  present  in  skios 
which  have  not  been  so  treated. 

The  back  and  wing-coverts  are  rich  dark  bronze  and  bronzj 
green,  slate  when  the  back  is  viewed  from  behind,  and  held  awaj 
from  the  light,  and  the  whole  upper  aspect  of  the  tail  is  dark  glossy 
bronze-green,  its  under  aspect  being  dark  brown,  with  the  lateral 
rectrices  pale  brown.  There  are  14  rectrices,  as  usual  in  this  genus; 
the  crown  is  slate,  varied  with  iridescent  lights,  behind  shading  into 

1  G.  B.  Gray,  *'  On  the  Genoa  CoHocaiiaT  Ann.  Nat  Hist.  xvii.  3rd  seriea 
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the  fine  bronze-green  of  the  nape»  and  in  front  becoming  paler 
towards  the  base  of  the  bill,  the  most  anterior  feathers  being 
almost  white.  The  nostrils  are  oval  and  point  upwards  and  out- 
wards. 

Carpophaga  whartoni  is  a  very  abundant  bird  on  the  island,  and 
as  it  was  excellent  eating  and  very  tame,  a  large  number  were  shot. 
It  is  about  the  size  of  the  Wood-Pigeon  (Oolumba  livia).  The 
general  colour  is  dark,  with  rich  metalhc  green  and  bronze  lights  on 
the  back,  dark  purplish  slate  below,  and  conspicuous  chestnut  under 
tail-coverts. 

A  young  bird  which  was  shot  resembled  the  adult  in  plumage.  ^ 

They  give  a  long  croo-croo-croo,  rather  low.  There  is  another 
note  which  we  very  frequently  heard  in  the  woods,  and  which  I  do 
not  doubt  was  made  by  these  birds,  though  I  never  succeeded  in 
seeing  one  make  the  noise.  It  was  a  deep  sound,  like  the  distant 
lowing  of  cattle,  rfo-o-o-o-o-o,  and  sometimes  dooooo—too-dooo — too- 
doo — too-doo. 

During  the  day  the  birds  would  often  sit  motionless  for  a  long 
time  among  the  high  leafy  branches,  occasionally  uttering  the  low 
notes.  Towards  sunset  they  congregated  on  the  trees  that  were  in 
fruit  to  feed.  The  stomachs  (which  are  thin-walled)  contained 
various  fruits. 

The  oil-gland  is  bare  of  feathers.  The  gizzard  is  thin-walled,  and 
the  lateral  opposing  surfaces  are  covered  with  thin  horny  scales  ^ 
The  intestine  is  capacious  (the  duodenum  is  1  inch  in  diameter 
when  flattened  out)  ;  it  is  27 ^  inches  in  length,  and  the  caeca  are 
absent.  The  ambietu  muscle,  though  present,  is  rudimentary,  being 
reduced  to  a  slender  band  of  muscle,  less  than  2  millim.  in  bread th^ 
which  arises  by  a  tendinous  origin  from  the  pelvis  immediately  below 
the  acetabulum,  and  ends  in  a  delicate  tendon  which  traverses  the 
extensor  tendon  of  the  knee  in  the  usual  manner. 

This  is  a  quite  distinct  species  from  the  others  making  up  the 
large  genus  Carpophaga.  Its  closest  ally  appears  to  be  C.  vanwt/cki, 
Cass.,  a  wide-ranging  Pacific  form  apparently,  as  it  is  recorded  in  Gray's 
*  Hand-list '  from  New  Island  (S.W.  of  the  Society  Islands),  while  a 
specimen  in  Canon  Tristram's  collection  is  from  Duke  of  York  Island 
(north  of  the  Samoa  group).  With  this  it  agrees  in  the  shape  of 
the  bill  and  nostrils  and  the  colour  and  arrangement  of  the  feathers 
at  the  base  of  the  bill,  in  the  fine  texture  of  the  feathers  on  the  neck, 
the  absence  of  an  abrupt  change  of  colour  between  the  neck  and 
back,  and,  though  this  is  a  common  feature,  in  the  chestnut  under 
tail-coverts.  C  whartoni  differs  from  C  vanwycki,  however,  in  the 
following  characters : — 

1.  The  much  darker  colour  of  the  head,  nape,  and  underparts^ 
which  are  in  C.  vanwycki  delicate  pale  grey. 

*  Mr.  Thiselton  Dyer,  who  has  very  kindly  undertaken  the  examination  of 
the  seedB  contained  in  the  gizzard  of  this  Pigeon  and  of  the  ChalcophapSf  tells  me 
that  they  consist,  in  this  bird,  of  the  fruits  of  the  high  "  buttr^sed  tree " 
{Eugenia),  of  a  sapotaoeous  pUuit,  possibly  SideroxyUm,  and  of  an  araliaceous 
plant  not  contained  in  the  colleotion. 


522  MR.  J.  J.  L.ISTER  ON  THE  NATURAL  [DeC  4, 

2.  The  dark  metallic  colours  of  the  back  are  not  washed  with 
grey. 

3.  It  is  a  larger  bird,  the  wing  measuring  10  inches  (against  9|). 
O.vanwycki  is  included  in  Gray's '  Hand-list '  in  the  section  of  toe 

genus  named  Globicera,  but  there  is'  no  sign  of  the  tumidity  at  the 
base  of  the  bill  in  it  or  in  C.  whartoni.  This  section  includes  some 
ten  species  which,  with  the  exception  of  C,  myrisHcivora,  which 
ranges  oyer  the  whole  Indian  Archipelago^  are  confined  to  the 
Austro- Malay  and  the  Pacific  Islands. 

Chalcophaps  natalis,  sp.  n. 

Inter  C.  indicam  et  C.  stephani  media ;  C.  indicse  simlis,  ied 
rostro  /ortiore,  macula  pallida  ala  minore^  fendiUB  uropygio, 
supra-  et  suheaudalihua  fuscis,  haud  nigris.  A  C.  stephani 
differt  maris  fronte  albida,  et  tergo  et  alis  €eneO'Viridibu$. 

This  is  also  an  abundant  species ;  until  the  last  day  of  our  stay  in 
Flying-Fbh  Cove  I  had  supposed  that  this  was,  unlike  the  others,  a 
shy  bird,  as  we  had  only  come  across  it  now  and  then,  moving  rest- 
lessly among  the  trees.  I  expect,  however,  we  had  really  overlooked  it. 
On  that  morning  I  had  gone  ashore  to  shoot  good  specimens  of  the 
Merula  and  Zosteraps  for  skinning.  On  one  occasion  I  stood  in  one 
place  for  about  an  hour,  and  during  that  time  I  saw  three  or  four 
pairs  of  this  Pigeon.  They  were  picking  up  fallen  fruits  from  among 
the  brown  and  green  leaves  which  were  strewn  beneath  the  trees ; 
and  here,  where  their  brown  and  bronze-green  plumage  rendered  them 
inconspicuous,  they  were  so  tame  that  the  only  difficulty  I  had  in 
shooting  them  was  to  get  far  enough  off  and  yet  not  lose  sight  of 
them  among  the  crowded  stems  by  the  trees.  Thus  their  habits 
appear  to  be  strikingly  in  accordance  with  their  protective  colouring. 
In  the  trees,  where  their  colour  renders  them  conspicuous,  they  are 
restless  and  easily  alarmed  ;  while  they  appear  to  regard  the  ground 
as  a  place  of  safety. 

Their  note  is,  I  believe,  a  cooo-eoo-eooo,  with  hardly  any  roll  of 
an  r  sound  in  it. 

This  appears  to  be  an  intermediate  form  between  O.  indica  (Linn.) 
and  0.  stephani  (Homb.  &  Jacq.). 

Without  giving  a  full  account  of  it,  I  mapr  point  out  that  it 
resembles  C.  indica  \  except  in  the  following  points : — 

1.  The  bill  is  stouter. 

2.  The  white  and  pale  slate  streak  on  the  shoulder  is  smaller. 

3.  The  rump,  upper  and  under  tail-coverts  of  the  female  are 
brown,  not  black. 

In  the  last  character  it  agrees  with  O.  stephani,  but  differs  from  it 
in  the  following  points  : — 

1.  The  crown  of  the  male  is  white,  not  uniform  with  the  rest  of 
the  head. 

2.  The  metallic  green  upper  surfaces  of  the  wings  are  united  by 
a  broad  band  of  green  across  the  back. 

Chalcophaps  indica  ranges  from  Ceylon  and  India  as  fi&r  north  as 
^  Vide  Legge's  'Birds  of  Oeylon,'  p.  714. 
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Formosa  and  through  Borneo  and  Celebes  to  Lombok  aud  Flores. 
O.  stephani  is  found  in  Celebes,  New  Guinea,  Waigiou,  and  Mjsol. 

Urospizias  natalis,  sp.  n.^ 

Ad.  Supra  plumbeo  nigricans ^  cervice  rufo-hrunnea  excepta  ;  alts 
caudaque  fuseo  adumbratis;  remigum  pogoniia  intemis  et  reo- 
tricibuB  obscurius  faaciatis  ;  regione  malari  plumbeo-cinerascente  ; 
mento  pallida  ;  pectore  rufo-hmnneo  plumbeo  transverse  striata ; 
abdomine  pectore  pallidiore,  albida  conspicue  anguste  transverse 
striata  ;  subcaudalibus  fasciis  albidis  latioribus. 
Jr.  Supra  abscure  fuscus,  terga  rectricibusque  alarum  rufescenti- 
brunnea  maeulatis ;  cervice  albida  maculosa  ;  remigibus  et  rectrici- 
bus  abscurius   fusca  fasciatis ;    gula  albida^   in  langitudinem 
abscure fusco  striata;  pectore,  abdomine,  lateribus  subcaudali- 
busque  albidis,  rufo-brunneo  transverse  fasciatis,  fasciis  obscure 
fusco  limbatis  ;  cruribus  fulvescentibus  albida  fasciatis. 
Adult.   Crown  dark  slate ;  nape  rufous  brown  ;  back,  scapulars, 
npper  wing-coverts,  and  upper  tail-coverts  dark  brownish  slate,  paler 
on  the  tips  and  inner  webs  of  the  quills.     The  inner  webs  of  the  pri- 
maries and  secondaries  are  obscurely  barred  with  a  darker  shade. 
Towards  the  bases  of  the  outer  primaries  and  inner  secondaries  the 
interspaces  between  the  bars  are  white  or  freckled  with  white.     Tail, 
above,  dark  slaty  brown,  all  but  the  two  central  feathers  slightly  paler 
on  the  inner  webs  and  obscurely  barred  with  a  darker  shade  towards 
the  bases  of  the  outer  rectrices,  the  intervals  between  the  bars  are,  as  in 
the  wing,  white  or  freckled  with  white ;  below,  the  two  central  feathers 
are  uniform  pale  ashy  brown.     The  side  feathers  are  paler  and  rather 
obscurely  barred  with  a  darker  shade,  the  bars  being  most  distinct  near 
the  shafts  and  towards  the  ends  of  the  feathers.    The  outer  ones  are 
obscurely  freckled  with  white  at  the  bases  of  the  inner  webs.     Ear- 
coverts  slate-grey  ;  chin,  general  effect  pale  rufous  grey,  paler  in  the 
male ;  the  shafts  are  black,  the  webs  irregularly  barred  with  slate 
and  pale  rufous.    Breast  fine  rufous  brown  barred  with  slate ;  belly 
paler  brown,  with  narrow  pale  bars  of  white  more  or  less  freckled 
with  slate ;  under  tail-coverts  like  the  belly,  but  the  white  bars 
broader;  flanks  and  legs  hke  the   belly,    but  the  pale  bars   less 
distinctly  marked,  sometimes  absent,   but  the  feathers  are  always 
tipped  with  white.    Wings,  primaries  dark  grey-brown,  pale  grey 
towards  the  base;  secondaries  grey,  darker  towards  the  tips,  and 
barred  and  mottled  with  dark  and  white  in  correspondence  with  the 
colour  on  the  dorsal  aspect ;  lower  wing-coverts  white,  barred  and 

^  Anatomically  the  species  ames  with  its  allies  in  the  characters  mentioned 
by  GhuTod.  There  is  a  nude  ou-gland  and  12  rectrices  are  present.  The  gall- 
bladder is  absent.  The  gizzard  is  very  mosoular  and  the  lining  is  raised  on  the 
opposing  surfaces,  which  are  sharply  defined,  into  nine  well-marked  regular 
n^es  with  their  planes  in  the  directioo  of  the  aiis  of  the  gullet.  It  contained 
the  hard  albuminous  seeds  of  some  monocotyledonous  plant,  partly  broken  up. 
The  intestine  is  20  inches  in  length  and  is  not  proTided  with  cseca. 

An  ambiens  muscle  is  present,  though  of  extreme  tenuity ;  a  small  muscular 
belly  not  more  than  1  millim.  in  breadth  is  interposed  between  the  tendinous 
origin  and  the  long  slender  tendon  which  passes  over  the  knee. 
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mottled  with  pale  rufous  and  sUte ;  edge  of  the  whig  white,  little 
mottled  in  the  oldest  specimens. 

Young,  Crown  dark  hrown  in  the  middle,  the  feathers  of  the  sides, 
in  a  line  extending  from  the  cere  hack  to  the  ear-coTerts,  and  of  the 
ear-coverts  dark  hrown  in  the  centres,  pale  yellow  at  the  sides; 
nape,  at  the  upper  part  mottled  dark  hrown  and  white  (produced  by 
dark  brown  tips  and  shaft-streaks  to  white  feathers),  at  the  lower 
mottled  brown  and  pale  yellow  ;  back  and  upper  wing-coverts  dark 
hrown,  mottled  with  rufous  brown;  shoulders  rich  burnt  sienna 
mottled  with  dark  brown.  Quilb,  the  outer  webs  and  the  ends  are 
dark  brown,  the  inner  web  shading  from  brown  through  pale  reddish 
hrown  to  pale  yellow,  the  tips  of  all  and  the  outer  margins  of  the 
secondaries  pale  brown,  the  whole  barred  with  dark  brown,  the  bare 
fading  away  before  reaching  the  inner  margins  of  the  webs ;  upper 
tail-coverts  brown,  becoming  darker  towards  the  ends,  tips  pale  rufous 
hrown.  Tail  above  brown,  the  outer  feathers  resemble  the  wing- 
quills  in  the  fact  that  the  inner  webs  and  the  tips  shade  off  to  pd(e 
reddish  brown ;  the  whole  barred  with  brown  ;  the  barring  is  least 
on  the  inner  feathers,  which  have  five  bars  limited  to  the  terminal  half 
of  the  feathers ;  on  the  outer  feathers  the  bars  are  continued  to  the 
base  of  the  web  and  are  closer,  amounting  to  15-17  in  number ;  below 
rufous  grey,  barred  with  dark  as  above,  two  central  rectrices  greyer. 
Chin  and  throat — the  feathers  are  white,  yellower  towards  the  tips, 
with  shaft-streaks  of  dark  brown,  linear,  becoming  lanceolate  at  the 
lower  part  of  the  throat.  Breast,  belly,  lower  tail-coverts,  and  flanks 
white,  boldly  barred  with  rufous  brown,  the  bars  are  margined  with 
darker  brown,  and  are  continued  towards  the  tip  of  the  feathers  into 
an  angular  process  extending  a  short  distance  along  the  shafl.  Legs, 
feathers  white  or  pale  yellow,  barred  with  tawny  brown.  Lower 
wing-coverts  pale  yellow,  barred  with  tawny  brown.  Quills  pale 
reddish  brown,  barred  with  hrown  as  on  the  upper  surface ;  primaries 
pale  hrown  towards  the  ends. 

Mea8urement9, 

UL  m. 

From  base  of  bill  to  tail-tip 13^  16| 

Tail    7^^  8tV 

Wing S^  \(^ 

Uroapiziaa  natalis  is  a  common  bird  on  the  island.  As  we  made 
our  way  through  the  hush  one  would  often  fly  up  to  a  branch  or  the 
top  of  a  pinnacle  of  coral-rock  and  sit  there  ignorant  of  danger,  as 
though  inquiring  the  cause  of  this  unusual  disturbance  in  the  woods. 
If  there  were  two  together  and  one  was  shot,  the  other  would  remain 
motionless  or  fly  to  another  branch  close  at  hand.  One  was  knocked 
over  with  a  stick  and  captured.  It  appeared  to  he  little  injured,  and 
I  kept  it  alive  for  some  months,  but  unfortunately  it  died  in  fits 
before  my  return  to  England.  The  stomachs  of  those  that  were  shot 
contained  feathers  of  the  Zosteropa  and  the  remains  of  lizards  and 
large  grasshoppers. 
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The  adnlt  birds  are  dark  slate  on  the  upper  parts  except  for  a 
band  of  rufoas  brown  at  the  back  of  the  neck.  Below  they  are  of  a 
fine  rufous  brown,  barred  with  white  on  the  belly. 

The  bird  belongs  to  the  genus  Urospizias^  (the  amended  form  of 
Urospiea,  the  name  which  Kaup  applied  to  this  group  of  Goshawks), 
which  contains  some  20  species.  They  are  most  numerous  in  the 
Austro-Malaj  region — where  the  Moluccas  and  Lombok  mark  the 
western  limit  of  the  range.  Elsewhere  species  are  found  in  the 
Marianne  Islands,  the  Fijis,  New  Caledonia,  Norfolk  Island,  and  in 
Australia  and  Tasmania.  There  are  seTcral  of  these  species  to  which 
the  Christmas  Island  bird  is  closely  related,  though  it  differs  from 
them  as  much  as  they  differ  from  one  another. 

The  nearest  relation  appears  to  be  U.  griseigularU  from  the 
Moluccas,  from  which  it  differs  in  adult  plumage  in  possessing  the 
crown  of  the  head  not  paler  than  the  back,  the  slate  tinge  on  the 
upper  breast,  and  the  brown  bars  on  the  lower  part  of  the  belly  and 
lower  tail-coTerts,  sharply  defined  and  edged  with  slate,  not  obscure 
and  plain  brown.  The  difference  between  the  young  birds  is  more 
marked.  The  Moluccan  bird  has  the  back  almost  uniform,  not 
mottled,  the  throat  with  a  median  and  two  lateral  lines  of  longitudinal 
streaks,  the  breast  longitudinally  streaked  with  brown  and  the  belly 
with  distant  transverse  bars  which  are  uniform  brown,  not  rufous, 
in  the  centre. 

In  the  collection  of  the  British  Museum  are  two  skins  which,  by 
the  slaty  tinge  on  the  back  and  the  indications  of  the  rufous  nape- 
bandi  are  evidently  acquiring  the  adult  plumage.  Among  the  worn 
longitudinally  streaked  feathers  at  the  sides  of  the  breast  are  new 
close-webbed  ones  which  are  white  with  brown  pale-centred  bars 
very  like  those  on  the  breast  of  the  immature  Christmas  Island 
bird.  This  appears  to  be  an  indication  that  the  transverse  barring 
of  the  underparts,  which  is  found  in  the  young  plumage  of  several 
members  of  the  group,  is  a  later  acquired  character  which  many 
species  never  assume.  The  longitudinal  streaking,  on  the  other  hand, 
which  occurs  widely  in  this  family  of  birds,  must  on  this  view  be 
regarded  as  the  more  primitive  character.  In  our  bird  this  stage 
appears  to  be  passed  over  altogether. 

NiNOX  NATALIS,  Sp.  nOV. 

Supra  ru/o'JtilvescenSf  cervicis  lateribus  et  supracaudalibus  sparse 
pallide  maculatis ;  fronte^  loris  et  mento  pallidis  ;  alls  fiiscis 
pallidius  faaciatia,  et  fascia  albida  ohliqua;  tectricibus  secon- 
dariis  in  pogoniis  externis  albido  fascia tis ;  rectricibus  fuscis^ 
fasciis  pallidioribus  circa  decern  ;  subtus  alba,  rufo-fuscescente 
fasciata,  fasciis  interfasciisque  aqualibiis  ;  subalaribtis  subrufo' 
fiiscescentibuSy  obscurius  maculatis;  metatarso  omnino  plumis 
vestito. 

Adult  male.  Crown,  nape,  back,  upper  tail-coverts,  and  lesser 
upper  wing-coverts  uniform  red  tawny  brown,  with  here  and  there  an 

^  €f.  J.  H.  Gurnej,  *  List  of  the  Diurnal  Birds  of  Prey/  1884. 
Proc.  Zool.  Soc— 1888,  No  XXXVl.  36 
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obscure  paler  spot  on  the  lateral  parts  of  the  nape  and  upper  tul- 
coverts ;  the  hidden  bars  of  the  feathers  are  slaty  grej.  The  fore 
part  of  crown  and  lores  clothed  with  long  sparsely  barbed  white 
feathers  with  black  shafts,  except  a  narrow  lune  of  pale  tawny 
feathers  iu  the  middle  line,  reaching  to  the  base  of  the  bill ;  ear- 
coverts  duller  brown  than  the  nape,  with  white  bases  to  the  barbs ; 
chin-feathers  like  those  of  the  lores,  but  pale  tawny  and  with  white 
shafts.  Greater  secondary  coverts  same  colour  as  the  back,  barred 
chiefly  on  the  outer  web  with  white,  the  white  bars  are  bounded  by 
darker  brown ;  primary-coverts  dark  brown,  obscurely  barred  with 
paler  brown ;  edge  of  wing  pale  ochre ;  primaries  dark  brown,  barred 
with  lighter  brown  and  with  paler  outer  edges ;  the  second  to  the 
sixth  primaries  have  one  or  two  interspaces  conspicuously  paler  than 
the  rest — these  are  so  arranged  as  to  form  an  interrupted  line 
traversing  the  extended  wing  from  before  outwards  and  backwards. 
Tail  dark  brown,  barred  with  ten  rufous  bands  ;  in  the  outer  feathers 
the  contrast  between  the  colours  of  bands  and  interspaces  becomes 
more  conspicuous.  Throat  pale  rufous.  Breast,  belly,  and  flanks 
white,  barred  with  scarcely  blurred  bands  of  the  same  tawny  brown 
as  the  back  ;  the  feathers  have  a  narrow  shaft-streak  of  brown ;  the 
bars  and  interspaces  are  about  equal  in  breadth  ;  vent-feathers  long 
and  white.  Under  tail-coverts  like  the  breast,  but  paler  browo. 
Legs  rufous  ochre,  mottled  with  rufous  brown ;  they  are  clothed  with 
feathers  to  the  end  of  the  metacarpus ;  toes  sparsely  covered  with 
pale  horn-coloured  bristles.  Under  wing-coverts  uniform  tawny 
brown,  paler  than  the  back,  becoming  mottled  towards  the  edge  of 
the  wing  ;  the  larger  coverts  are  pale  brown,  changing  to  white  at 
the  tips  of  the  feathers  barred  with  ashy  brown.  Quills  below  brown 
barred  with  pale  brown,  the  bars  obscure  towards  the  tips  of  the 
primaries.     C3ere  tumid ;  the  nostrils  look  forwards  and  outwards. 

Measurements. 

in. 

Crown  to  tip  of  tail 10^ 

Tail  5 

Wing     7 

Metatarsus    1|^ 

Third  digit  to  base  of  claw l^ 

Only  one  specimen  of  Ninox  natalis  was  obtained. 

It  is  of  a  flne  tawny  brown  colour  on  the  back,  and  bars  of  the 
same  colour  alternate  with  white  on  the  breast.  It  measures  about 
1 1  inches  in  length.     The  stomach  contained  feathers  and  bones. 

A  cry  up  among  the  woods  {pw^W'Ow\  like  the  distant  barking 
of  a  dog,  sometimes  broke  the  stillness  of  the  night,  as  we  lay  in 
Flying-Fish  Cove.     It  was  probably  made  by  this  bird. 

This  Owl  belongs  to  group  C  of  Mr.  Sharpens  arrangement  of  the 
genus  in  the  British- Museum  Catalogue — a  group  characterized  by 
the  breast  being  spotted  or  transversely  barred,  not  longitudinally 
streaked  with  brown  nor  uniform.     The  group  contains  13  species, 
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which  with  one  exception  are  confined  to  the  Austro-Malay  sah- 
r^on  and  Northern  Australia.  The  exception  is  N,  superciliaris 
(Yieill.)  from  M adagascar,  a  species  which  neither  in  appearance  nor 
geographical  distrihution  seems  to  he  quite  at  home  among  the 
others. 

The  Christmas  Island  bird  is  closely  allied  to  N.forbesi,  Sclater, 
from  Timor  Laut.    It  differs  from  it  in  the  following  characters : — 

1.  The  shade  of  the  general  brown  colour  of  the  plumage  is  a  red 
tawny  brown,  as  distinguished  from  the  yellower  duller  colour  of 
that  bird. 

2.  The  absence  of  the  dusky  shade  on  the  crown. 

3.  The  ground-colour  of  the  upper  breast  is  white^  not  tawny 
yellow. 

4.  The  breadth  of  the  bars  below  is  equal  to  that  of  the  inter- 
space, not  half  their  breadth. 

N.  hypogramma  (Gray),  from  the  Moluccas,  is  another  near  though 
more  distant  ally,  the  obvious  difference  being  on  the  upper  surface, 
which  is  dull  brown,  becoming  ashy  brown  on  the  crown.  N,  hantu, 
from  Bouru,  and  N.  aquamipila  (Bp.  Consp),  from  Ceram,  are  also 
allied,  but  sharply  separated  by  the  almost  barbless  bristles  on  their 
tarsi,  as  well  as  by  other  characters.  N,  variegatus  (Quoy  and 
Gaim.)  is  the  only  other  species  placed  in  this  section  of  the  genus 
(with  crown  of  head  uniform,  not  spotted).  It  is  readily  distin- 
guished by  its  dull  brown  colour  and  spotted  back,  and  by  the 
presence  of  spots  on  the  forehead. 

Of  these  the  first  five  species  form  a  group  which  is  charac- 
terized by  similarity  of  size  (10-12  inches  in  length),  the  uniform 
coloration  of  the  crown  of  the  head,  and  by  greater  length  of  the 
tail.  With  regard  to  this  last  point,  if  the  length  of  the  tail  is 
compared  vnth  that  of  the  wing  the  figures  are  as  follows : — 

Length  of  Length  of 

tail.  wing, 

in.  in.  per  cent. 

Ninox  hypogramma  5'5  9*0  61*1 

N.  aquamipila 5*3  8*25  60-6 

N.hantu •. .     5-8  8*3  69-8 

N.forbeti    5-3  77  68-8 

N.natalie    50  7*2  697 

all  oyer  60%«  Whereas  among  the  smaller  species  with  spotted 
crowns  the  figures  are  : — 

Length  of  Len^  of 

tail.  wing, 

in.  in.           per  cent. 

N.punctulata  (Quoy  &Gsam.)    3*0  6*8            44-1 

iV^.  ^rfln/i,  Sharpe 4*1  7*0             58*5 

N.Jacquinoti     3*8  6*8             55*8 

all  below  60®/o.  While  for  I^.  variegata,  with  its  spotted  forehead, 
they  are  4*6,  7*9,  58*2.  It  therefore  appears  to  hold  an  intermediate 
position. 

36* 
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Aroea  juoularis,  Forster. 

Sereral  of  these  birds  were  seen,  flying  along  by  the  shorcHjliff,  or 
on  the  beach  following  the  retreating  waves  on  the  look-out  for  food 
in  the  pools  on  the  dead  coral ;  their  stomachs  contained  crabs  and 
small  fish.  Two  skins  were  brought  home,  one  of  a  male  in  white 
plumage,  the  other  of  a  female  in  slaty  dress. 

Charadrius  geofproyi,  Wagler. 

A  pair  of  these  Plovers  (females)  were  shot  on  the  shore-cliff. 
The  bird  has  a  wide  range  in  winter  ,  from  South  Africa  along  the 
shores  to  India  and  Australia. 

Tringoides  hypoleucus  (Linn.). 

A  specimen  of  this  very  wide-ranging  species  was  obtained. 

Phaethon  flavirostris,  Brandt. 

These  Boatswain  birds  in  fine  golden  pink  plumage  were  very  beauti- 
ful objects,  flying  among  the  tree-tops  by  the  shore,  or  high  up, 
yellow  specks  against  the  blue,  performing  their  evolutions  with 
exquisite  grace.  The  two  long  tail-feathers  yielding  to  the  resis- 
tance of  the  air  add  greatly  to  the  beauty  of  their  flight. 

They  apparently  had  nests  in  the  high  trees  *.  At  Fljing-Fiflh 
Cove  a  pair  of  them  were  frequently  seen  flying  backwards  and 
forwards  to  and  from  one  particular  tree. 

Three  were  shot  and  preserved.  Both  sexes  were  coloured  to  the 
same  degree.  The  stomachs  contained  the  remains  of  fish  and 
Cephalopods. 

In  Professor  Brandt's  Monograph  of  the  genus  Phaethon^  be 
says  (writing  in  Latin)  in  the  general  account  of  the  genus  (pp.  5 
and  6)  : — "  In  recently  killed  adult  animals,  however,  the  glistening 
white  colour  is  (perhaps  always)  more  or  less  tinged  with  rose  or 
vermilion  or  red-gold  ;"  and  again,  "  This  same  colour,  however,  very 
quickly  vanishes  in  specimens  exposed  in  Museums." 

In  the  plates  the  adult  birds  of  P.  phasnicurus,  6m.,  and  of 
P.flaviventris,  Brandt,  are  represented  .of  the  same  rosy  tinge.  The 
intensity  of  the  colour  in  these  plates  is  about  the  same  as  in  the 
Christmas  Island  birds. 

The  suggestion  that  the  adult  plumage  is  always  of  this  colour  is 
not,  however,  correct,  as  I  happen  to  know  from  my  own  experience ; 
for  I  obtained  a  perfectly  white  specimen  of  P.  Jlavirostris  from  the 
Seychelles  Islands,  from  a  nest  which  contained  a  nearly  fledged 
young  bird. 

*  'The  Qeograpbical  Distribution  of  the  CbaradriidiB.*  H.  Seebohm,  p.  147. 

*  In  the  Seychelles  Islanda  this  species  builds  in  the  hollow  trunks  of  the 
dead  Capuciu  trees  as  well  as  in  tlie  clefts  of  the  granite  rocks  on  some  of  the 
islands. 

*  Tentamen  Monographia  Zoologicae  Generis  Phaethon.  J.  F.  Brandt 
E  oommentariis  Acad.  Soientiarum  Petropohtante  M^moirea,  6"  s^rie.  Scieiw. 
math6m.,  phys.  et  nat  t  v.  2nd  part  So.  Wat. 
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Pha^thon  phosnicurus,  Gm. 

This  species  was  also  seen  in  white  plumage. 

Freoata  aguila  (L.). 

A  specimen  of  this  Frigate-bird  was  sent  home  from  the  *  Flying- 
Fish  *  Expedition.  As  has  been  stated.  Frigate-birds  were  rery  com- 
mon on  the  islands. 

SuLAy  spp. 

Gannets  and  Boobies  were  very  abundant  along  the  shore  and  up 
among  the  trees,  where  their  loud  harsh  notes  constantly  broke  the 
stillness  of  the  woods,  and  the  air  was  often  tainted  by  their  drop- 
pings, which  whitened  the  ground  and  trunks. 

A  young  Grannet  covered  with  white  down  was  found  on  the  bare 
stones  at  the  upper  part  of  the  beach  at  Flying- Fish  Cove. 

VII.  REPTILES* 

Four  kinds  of  Lizards  are  known  to  inhabit  the  island. 

Two  of  these  were  very  abundant — Lygosoma  nativitatis,  Blgr.,  and 
Ablepharus  egeritty  Blgr.,  both  peculiar. 

Oymnodactylua  marmoratua,  Kuhl,  was  found  in  a  semitorpid 
condition  under  logs  of  wood  during  the  day,  and  one  of  them  with 
some  ants  were  the  only  visitors  which  came  to  some  trees  which  I 
had  sugared  for  moths.  It  is  therefore  probably  nocturnal  in  its  habits, 
and  its  large  eyes  with  their  vertical  slit-like  pupils  appear  to  be  iu 
keeping  with  this  idea.  Whether  it  had  come  to  feed  on  the  ants 
or  was  attracted  by  the  rum  and  sugar  I  cannot  say. 

It  is  interesting  that  the  other  species,  a  Gecko  peculiar  to  the 
island,  finds  its  nearest  ally  on  Murray  Island  in  Torres  Straits. 

The  *  Iguana  *  reported  to  have  been  seen  during  the  visit  of  the 
*  Flying-Fish '  was  not  observed. 

The  only  snake  (Typhlops  exocceti,  Blgr.)  known  to  exist  on  the 
island  belongs  to  the  Typhlopidse,  small  non-venomous  burrowing 
animals.     A  single  specimen  was  found  beneath  a  log. 

A  large  smooth-backed  Turtle  (Chelonia  virgata  ?)  was  seen  making 
its  way  down  the  beach  on  the  last  morning  of  our  visit.  The  men 
did  their  best  to  turn  it  over,  but  it  succeeded  in  reaching  the  sea 
before  they  could  get  hold  of  it.  The  footprints  led  up  to  a  hollow 
in  the  shingle,  but  no  eggs  were  found  on  digging ;  apparently  it 
imd  been  disturbed  at  the  commencement  of  its  operations. 

No  Amphibians  were  met  with. 


VIII.  CRUSTACEANS. 

The  most  conspicuous  Invertebrate  animal  is  the  large  land-crab 
Birgus  lalro.  These  crabs  are  abundant  all  over  the  island.  As  we 
sat  at  lunch  in  the  bnsh,  three  or  four  of  them  would  come  towards 
us  from  different  directions  with  cautious  advance,  with  their  long 
stalked  eyes  erect  and  their  curiously  bent  antennae  sawing  the  air. 
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If  thej  were  approRched,  they  bnmdished  their  second  pair  of  legs  in 
a  threatening  manner  as  though  accustomed  to  be  masters  of  the  situ- 
ation. Thej  were,  of  conrse,  perfectly  harmless.  I  watched  one  of 
them  at  a  tide-pool  on  the  shore  apparently  replenishing  the  store 
of  water  in  the  branchial  cavities.  The  movement  was  similar  to 
that  of  eating.  The  end  of  one  of  the  large  chelae  was  dipped  in 
the  water  and  lifted  towards  the  mouth,  where  it  was  touched  by 
one  of  the  palps  and  the  moisture  passed  on,  whilst  the  chela  de- 
scended for  a  further  supply. 

IX.  CONCLUSION. 

The  collections  from  Christmas  Island  are  necessarily  very  in- 
complete. The  visit  of  the  *  Egeria '  only  lasted  ten  days,  and  owing 
to  the  thickness  of  the  bush  and  the  difficult  nature  of  the  ground 
on  the  sides  of  the  island,  a  comparatively  small  part  of  it  was 
traversed.  Among  the  Invertebrate  animals  and  the  plants,  espe- 
cially, many  species  remain  to  be  discovered. 

Incomplete  as  the  collections  are,  however,  there  can  be  no  donbt 
that  the  island  is  very  poor  in  species.  Thus  five  kinds  of  Mammals, 
seven  of  Land-birds,  four  of  Lizards,  and  one  Snake,  make  up  the 
list  of  Vertebrate  animals  of  the  existence  of  which  evidence  was 
obtained. 

The  most  striking  feature  is  the  peculiarity  of  the  fauna.  Of  the 
mammals,  three  out  of  the  four  which  were  collected  are  peculiar 
species,  the  other  a  peculiar  variety  of  a  species  which  extends  from 
the  Himalayas  to  Java. 

All  the  land-birds  are  peculiar  to  the  island,  though  some,  as  has 
been  pointed  out,  approach  their  allies  in  the  Archipelago  very 
closely. 

Four  out  of  the  five  reptiles  are  peculiar. 

Turning  to  the  Invertebrate  groups,  the  same  proportion  of  new 
forms  is  met  with,  though  here  many  families  have  not  been 
sufficiently  studied  in  the  Archipelago  to  justify  the  conclusion  that 
a  new  form  is  a  peculiar  one. 

Of  the  land-shells  five  out  of  eleven  species  are  new,  as  are  six  oot 
of  ten  of  the  Lepidoptera.  Sixteen  of  the  Beetles  have  been  re- 
ferred to  their  genera,  and  six  to  species,  of  which  six  five  are  new 
and  one  constitutes  a  new  genus.  Of  the  other  insects,  seventeen  out 
of  twenty  species  which  have  been  worked  out  are  new.  One  of  three 
species  of  Chilopoda  is  new,  as  are  both  the  species  of  Diplopoda 
(Millipedes),  one  belonging  to  a  new  genus.  Three  kinds  of  Spiders 
belong  to  known  species,  while  a  small  land-crab  is  new. 

The  affinities  of  the  Christmas  Island  fauna  and  flora  are  of  great 
interest  in  relation  to  the  sharp  line  of  separation  between  the  Indo- 
Malay  and  Austro-Malay  subregions,  which,  especially  as  r^ards 
their  mammals  and  birds,  divides  the  islands  of  the  Malay  Archi- 
pelago. The  presence  of  three  terrestrial  placental  mammals  appears 
at  first  sight  to  connect  the  island  with  the  Indian  region,  ana  the 
Shrew-Mouse,  a  variety,  as  Mr.  Dobson  points  out«  of  a  species 
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ranging  from  the  Himalayas  to  Java,  is  strong  evidence  in  favour  of 
this  view.  It  may  be  noted,  however,  that  two  species  of  Shrew- 
Mouse  occur  in  the  Austro-Malay  region,  viz.  Sorex  myosurus, 
found  in  the  Molnccan  Islands  as  well  as  in  Sumatra,  Borneo^  and 
Java^,  and  Sorex  tenuis^  supposed  to  be  peculiar  to  the  island  of 
Timor*. 

The  genus  MuSt  to  which  the  two  other  species  belong,  is  widely 
spread  over  the  Archipelago. 

It  is  interesting  to  notice  that  the  fruit-eating  Bat  has  its  nearest 
ally  in  the  island  of  Lombok. 

Turning  to  the  Birds,  we  find  evidence  that  they  have  been  de- 
rived, not  from  the  In  do- Malay  region,  but  from  the  islands  on  the 
Australian  side  of  the  separation  line,  some  ten  degrees  to  the  east. 
Thus  we  have  a  representative  of  the  genus  Uroapiziaa^  which  is 
limited  on  the  west  side  of  its  range  by  the  Moluccas  and  Lombok. 
The  group  of  the  genus  Ninox,  to  which  the  Christmas  Island 
bird  belongs,  is  confined  to  the  Austro-Malay  subregion  and  Northern 
Australia.  The  Thrush  has  no  near  ally  in  the  neighbourhood. 
The  Zoaterops  and  Collocalia  belong  to  widely  distributed  genera, 
but  the  nearest  ally  of  both  is  found  in  the  Austro-Malay  subregion, 
one  in  the  island  of  Mysori,  north  of  New  Guinea,  the  other  in 
Timor  Laut.  The  Chalcophaps  has  allies  in  both  the  Indian  and 
Australian  regions,  while  the  Carpophaga  belongs  to  the  section  of 
the  genus  extending  from  the  Malay  Archipelago  eastward  among 
the  Pacific  Islands. 

It  appears  probable  that  Christmas  Island  has  received  immigrants 
from  both  the  Indo- Malay  and  Austro-Malay  subregions ;  but  so  far 
as  the  birds  are  concerned,  the  influence  of  the  latter  is  much  more 
distinctly  marked. 

In  conclusion,  I  wish  to  express  my  thanks  to  Capt.  Aldrich,  R.N., 
for  the  manner  in  which  he  forwarded  my  plans  in  every  way  during 
our  visit  to  the  island  ;  and  to  the  officers  and  men  of  H.M.S.  *  Egeria,' 
who  assisted  in  making  collections.  Many  of  the  most  interesting 
specimens  that  were  found  were  obtained  by  them.  I  was  most 
fprtunate  in  obtaining  the  services  of  Fuller — the  blue-jacket  whom 
Capt.  Aldrich  chose  to  help  me,  and  who  proved  a  most  diligent  and 
able  assistant  in  skinning  and  in  other  ways. 

At  home,  I  wish  to  express  my  thanks  to  Mr.  R.  B.  Sharpe,  for 
the  readiness  with  which  he  facilitated  my  work  at  the  British 
Museum ;  to  Canon  Tristram  for  the  very  kind  way  in  which  he 
allowed  me  access  to  his  collection ;  and  to  Mr.  Henry  Seebohm  for 
assistance  given  me  in  many  ways. 

*  Wallace,  Malay  Archipelago,  voL  ii.  p.  141. 
»  Op.  cit.  Tol.  i.  p.  326. 
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5.  On  the  Mammab  of  Christmas  Island. 
By  Oldfield  Thomas^  Natural  History  Museum. 

[Beoeiyed  Ootobor  15, 1888.] 

Mr.  J.  J.  Lister  has  most  kindly  submitted  to  me  for  ezamiDation 
the  Mammals  he  obtained  on  Christmas  Island  daring  the  risit  of 
H.M.S. '  Egeria '  to  that  place. 

The  Collection  contains  a  series  of  both  the  Mammals  discoTered 
by  Capt.  Maclear  in  the  previous  year,  namely,  Pleropus  natalii  and 
Mus  macleari,  the  extra  specimens  supplying  considerable  addidonal 
information  about  the  species.  There  are  also  two  specimens  of 
another  large  Rat,  representing  a  second  new  species,  and  of  a 
Shrew,  which  Dr.  Dobson  considers  to  be  a  distinct  geographical 
variety  of  Crocidura  fuliffinosa,  Blyth,  a  species  that  extends  from 
the  Himalayas  through  Burma  to  Java. 

1.  Crocidura  fuliginosa  trichura.  Dobs.',  var.  nov. 

4  specimens. 

a  (type).  Head  and  body  70  roillim.,  tail  80,  hind  foot  16*6, 
lower  leg  20*5,  forearm  and  hand  21. 

'^  This  variety  differs  from  the  typical  form  in  the  much  greater 
length  of  the  tail,  which  abo,  unlike  most  specimens  of  that  species, 
is  beset  with  long  fine  hairs  ;  it  has  also  a  longer  hind  foot. 

<'In  the  shape  of  the  skull  and  teeth  and  in  all  other  characters 
it  so  closely  resembles  typical  examples  of  C,  fuliginosa  that  I  hesi- 
tate to  consider  it  more  than  a  local  variety  of  that  species.''— 
6.  E.  D. 

2.  FtEROPUS  NATALIS,  ThoS. 

Pterapus  natalis,  Thos.  P.  Z.  S.  1887,  p.  51 1,  pi.  xli. 

9  specimens. 

Forearms  of  four  of  them :    (J,  135,124;    ?,  128,  126  millim. 

This  species  was  originally  described  from  female  specimens  only, 
and  when  describing  it  I  expressed  the  doubt  there  was  as  to 
whether  the  males  would  have  a  yellow  tippet  or  not.  This  doabt 
Mr.  Lister  has  fortunately  dispelled  by  obtaining  several  adult 
male  specimens,  which  turn  out  to  be  precisely  like  the  females, 
their  necks  being  as  absolutely  black  as  are  those  of  the  other  sex. 

3.  Mus  MACLEARI,  ThoS. 

Mus  macleari,  Thos.  t.  c.  p.  513,  pi.  xlii. 
7  specimens. 

The  following  are  the  chief  measurements  of  some  of  the  addi- 
tional specimens  of  this  fine  species  obtained  by  Mr.  Lister : — 

^  Dr.  Dobeon  is  the  author  of  this  deecription,  and  should  be  looked  apon 
as  wholly  responsible  for  the  distinction  of  the  variety. 
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Mr.  Lister's  numeroas  specimeas  of  this  species  agree  very 
closely  with  one  another  and  with  the  type,  the  only  point  in  which 
they  Tary  being  in  the  degree  in  which  the  under  surface  is  white 
or  brown.     All  the  females  have  the  mammary  formula  1 — 1  =4. 

4.    MUS  NATIYITATI8,  Sp.  D. 

2  specimens. 


Heel  to  front 

Head  and 

Tail. 

Hind     Forearm 

Ear. 

of  last 

body. 

foot,    and  hand. 

foot-pad. 

millim. 

millim. 

millim.     millim. 

millim. 

millim. 

a.  d(type)  254 
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54           66 
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Skull, — Basal  length  46*8,  greatest  breadth  24*8  ;  nasals,  length 
20'5;  interorbital  breadth  8*7;  interparietal,  length  7*1,  breadth  12*5; 
infraorbital  foramina — length  of  outer  wall  4*1,  breadth  from  outer 
corner  of  one  to  that  of  tiie  other,  13*4  ;  palate — length  26-7, 
breadth  outside  ra.^  9*0,  inside  m.^  4*5;  diastema  15*5;  length  of 
anterior  palatine  foramina  9*3  ;  length  of  upper  molar  series  7'6. 
Lower  jaw — length  (bone  only)  30,  (to  incisor-tips)  34*6,  greatest 
height,  obliquely,  from  coronoid  to  angle,  1 5. 

Size  large  ;  form  thick  and  clumsy,  the  limbs  and  tail  stout  and 
heavy,  but  the  head  peculiarly  small,  slender  and  delicate.  General 
colour  dark  umber-brown  all  over,  the  belly  not,  or  scarcely,  lighter 
than  the  back.  £ars  small,  laid  forward  they  barely  reach  to  the 
posterior  canthus  of  the  eye.  Fur  of  back  long,  thick,  and  coarse, 
but  without  the  extremely  long  piles  so  characteristic  of  M.  maclean^ 
the  longest  hairs  being  about  40  or  45  millim.  in  length.  Hands 
and  feet  very  thick  and  heavy  ;  the  claws,  especially  on  the  fore  feet, 
enormously  broad  and  strong,  not  compressed,  more  than  twice  the 
size  of  those  of  M,  macleari,  and  evidently  modified  for  burrowing. 
Palms  and  soles  naked,  smooth  ;  the  pads  broad,  low,  and  rounded, 
unusually  little  prominent;  last  hind  foot-pad  elongate.  Tail 
shorter  than  the  body  without  the  head,  very  thick,  evenly  tapering, 
nearly  or  quite  naked ;  its  scales  triangular,  very  large,  the  rings 
averaging  about  7  or  8  to  the  centimetre  ^ ;  its  colour  uniform  blackish 
brown  throughout,  above  and  below,  the  white  skin,  however^ 
showing  to  a  certain  extent  between  the  scales. 

Skull  disproportionally  small,  light  and  delicate;  compared  with  that 
of  M,  macleari  it  is  slightly  shorter  and  very  considerably  narrower. 

^  10  to  12  in  Af.  macleari. 
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Supraorbital  edges  evenly  divergent,  slightly  beaded,  but  without 
any  marked  postorbital  thickening.  Chiter  plate  of  anterior  sygoma- 
root  short  and  weak,  scarcely  projected  forwards.  Anterior  piuttiDe 
foramina  long,  reaching  backwards  just  to  the  level  of  the  front  of 
m.^  Bullae  rather  larger  than  in  M,  macleari,  but  far  smaller  than 
in  M,  everetti.  Lower  jaw  very  thin  and  slender,  contrasting  very 
markedly  with  M,  macleari  in  this  respect. 

Teeth  small  and  weak,  their  structure  as  usual.  Front  of  indson 
orange  above,  yellow  below. 

This  fine  Rat  cannot  possibly  be  confounded  with  any  otb^ 
known  species  of  the  genus^  Its  size,  peculiarly  small  and  delicate 
head,  short  unicolor  tail,  large  hands  and  ifeet,  and  powerful 
digging  claws»  separate  it  at  once  from  any  of  its  congeners.  In 
some  respects  it  agrees  with  the  description  given  long  ago  by  Her- 
mann of  his  MuB  javanus^y  but  its  brown  underside  and  naked  tail 
prove  that  it  is  not  really  the  same,  and  it  is  probable  that  Hennann*i 
description  was  merely  founded  on  an  unusually  large  specimen  of 
Mu8  decumanus. 

The  presence  of  a  second  large  Rat  in  such  a  small  island  as 
Christmas  Island  is  a  very  noteworthy  fact,  and  recalls  the  state  of 
things  existing  in  Guadalcanar,  Solomon  Islands,  where  two  still 
larger  Rats,  Mua  imperator  and  M.  rex,  one  terrestrial  and  fossorial, 
and  the  other  arboreal,  live  side  by  side  in  the  same  locality  *. 

Mr.  Lister  is  to  be  congratulated  on  his  discovery  of  this,  the 
largest  member  of  the  indigenous  Mammalian  fauna  of  Christmas 
Island.  It  is  unfortunate  that  he  did  not  succeed  in  obtaining  a 
female  specimen  of  it,  as  its  mammary  formula,  perhaps  the  most 
important  character  within  the  restricted  genus  Mus,  therefore 
remains  still  unknown. 


6.  On  the  Reptiles  of  Christmaa  Island. 

By  O.  A.  BOULENOER. 

[Beoeived  October  15, 188a] 

In  addition  to  the  three  kinds  of  Reptiles*  found  on  the  island  by 
the  *  Flying-Fish '  Expedition,  examples  of  which  were  also  obtained 
by  Mr.  Lister,  we  have  to  record  two  new  Lizards,  viz.  a  GeckOf  and 
a  Scink  closely  allied  to  the  widely-distributed  Jblephanu  boutoni. 
Thus,  of  the  five  species  of  Reptiles  now  known  to  inhabit  Christmis 
Island,  four  appear  to  be  endemic,  whilst  the  fifth,  (hfmnodactyht 

^  Mus  infraluteus,  a  species  from  Mount  Kina  Balu,  North  Borneo,  dewribed 
by  the  present  author  (Ann.  &  Mag.  N.  H.  (6)  ii.  p.  409)  since  the  abore  wm 
written,  nas  a  considerable  superficial  resemblanoe  to  M.  naHvUaiis,  Its  tail, 
however,  is  longer,  and  its  skull  is  large  and  heavy,  in  due  proportion  to  the 
sise  of  the  body. 

»  Obs.  ZooL  p.  63  (1804). 

»  See  swpra,  pp.  479-«l.  ^  . 

*  Gyrnnodadylus  marmoratus,  Kuhl;  Lugowma  noHvitaiu,  Blgr.;  «» 
Typhhps  exocoUi,  Blgr.    See  P.  Z.  S.  1887,  p.  516. 
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mMrmarmHiy  ii  distributed  over  the  greater  part  of  the  Malay 
Archipelago. 

Gecko  listert,  sp.  n. 

Head  moderate,  snout  once  and  one  third  the  diameter  of  the 
orbit,  which  equals  its  distance  from  the  very  small,  round  ear- 
openiug;  forehead  scarcely  concave.  Head  covered  with  small 
granules,  which  are  considerably  larger  on  the  snout ;  rostral  quad- 
rangular, more  than  twice  as  broad  as  deep,  without  cleft ;  nostril 
pierced  between  the  rostral,  the  first  labial,  and  three  nasals  ;  twelve 
upper  and  ten  lower  labials  ;  three  transverse  rows  of  small  hexa- 
gonal chin-shields.  Dorsal  scales  uniform,  minutely  granular; 
ventrals  much  larger,  roundish  hexagonal,  subimbricate.  Digits 
with  a  very  slight  rudiment  of  web  ;  seven  or  eight  angularly 
curved  lamellae  under  the  median  toes.  A  short  angular  series  of 
twelve  prsBanal  pores.  Tail  cylindric.il,  covered  with  uniform  small 
flat  scales,  which  are  largest  iuferiorly.  Pale  grey-brown  above, 
with  a  few  rather  indistinct  brown  spots  and  scattered  white  dots  ; 
a  brown  streak  from  the  nostril  to  the  eye ;  lower  parts  white,  with 
small  brown  spots. 

millim.  fnjUim. 

Total  length    79  Fore  limb    12 

Head 12  Hind  limb 15 

Width  of  head 8*5         Tail 38 

Body  29 

This  small  species,  of  which  a  single  male  specimen  was  ob- 
tained, is  dosely  allied  to  O.pumilus,  Blgr.,  from  Murray  Island, 
Torres  Straits,  but  at  once  distinguished  by  its  nearly  free  toes. 

Ablepharus  egerls,  sp.  n. 

Snout  pointed,  rostral  not  projecting.  £ye  entirely  surrounded 
with  granules;  upper  eyeUd  represented  by  three  or  four  larger 
scales.  Rostral  largely  in  contact  with  the  frontonasal ;  prsefrontals 
forming  a  long  suture  ;  frontal  small,  in  contact  with  the  first  and 
second  supraoculars  ;  five  supraoculars,  second  largest,  fifth  smallest ; 
seven  supraciliaries  ;  iuterparietal  distinct  from  the  very  large,  single 
frontoparietal ;  a  pair  of  large  nuchals.  Ear-opening  rather  small, 
oval.  Scales  smooth  or  feebly  striated,  two  vertebral  rows  largest ; 
26  or  28  scales  round  the  middle  of  the  body.  Limbs  well  deve- 
loped, peutadactyle ;  the  hind  limb  reaches  the  axilla  in  the  male, 
the  elbow  in  the  female ;  digits  long  and  slender,  smooth  inferiorly. 
Tail  once  and  a  half  the  length  of  head  and  body.  Bronzv  above^ 
with  blackish  and  pale  greenish  spots ;  a  light,  dark-edged  dorso- 
lateral band ;  end  of  tail  blue ;  lower  parts  greenish  white. 


Total  length 113  Fore  limb    17 

Head 10  Hind  Umb    21 

Width  of  head  ....  6  TaU 68 

Body 35 
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Several  apecimens.  Closely  allied  to  A.  boutoni,  Deq.,  from 
which  it  diners  in  the  distinct  mterparietal  shield. 

LyGOSOMA  NATITITATI8,  BlgT. 

This  species  was  established  npoD  a  single  tailless  spedmen. 
Eight  specimens  were  secured  by  Mr.  Lister.  The  tafl,  when 
intact,  is  two  thirds  of  the  total  length.  Toong  with  the  dorsal 
scales  strongly  quinquecarinate. 


7.  On  the  Terrestrial  MoUusks  of  Christmas  Island. 
By  Edoar  a.  Smith^  F.Z.S. 

[Beoeived  October  15,  1888.] 

The  only  species  of  Land-shells  at  present  recorded  from  Christmas 
Island  are  the  two  Succinea  and  the  two  forms  of  Melampus  obtained 
by  the  oflScers  of  H.M.S.  'Flying-Fish/  and  recorded  in  the  'Pro- 
ceedings' of  this  Society,  1887,  pp.  517-518  ^ 

Only  one  of  these,  Suceinea  aolidula,  Pfr.,  was  obtuned  by  Mr. 
Lister;  who,  however,  succeeded  in  discovering  seven  additional 
species,  four  of  which  appear  to  be  new  to  science. 

The  following  is  a  list  of  all  the  known  species : — 

1.  Ariophanta  (Microcystis)  normani,  sp.  n. 

2.  Ariophanta  (Microcystis)  mabel«,  sp.  n. 

3.  Ariophanta  (Microcystis)  MiLDREOiS,  sp.  n. 

4.  SucciNEA  soLiDULA,  Pfeiffcr. 

5.  SucciNEA  soLiTARiA,  Smith. 

6.  SucciNEA  LISTERI,  Sp.  n. 

7.  FyTHiA  scARABiBus,  Linn. 

8    Melampus  luteus,  Quoy  &  Gaimard. 

9.  Melampus  fasciatus,  Deshayes. 

10.  Truncatella  valida,  Pfeiffer. 

]  1.  Leptopoma  mouhoti,  Pfeiffer,  var. 
The  Pythia,  the  two  Melampi,  and  the  Truncatella  are  til 
widely  ranging  species,  occurring  in  the  Malay  Archipelago  and 
Polynesia.  The  Leptopoma,  if  I  am  right  in  its  identification,  ocean 
also  in  Camboja ;  and  the  remaining  species,  although  at  present 
known  only  from  Christmas  Island,  may  also  have  a  wide  distribution, 
as  allied  forms  exist  in  the  Philippines,  Moluccas,  &c. 

*  I  take  thiB  opportunity  of  altering  the  name  of  the  new  Bpeoies  of  LUto^rtM 
described  P.  Z.  S.  1887,  p.  519.  Eeeve  having  already  employed  the  name 
ffrafUhcostata,  T  propose  to  call  the  species  from  Christmas  Istand  L,  tnmJarit, 
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Descriptions  of  the  new  Species. 

ArIOPHANTA  (M iCROCYSns)  NORMANI. 

Testa  depressa,  parva,  anguste  perforatay  tenuissima,  nitida,  sub- 

peiiucida,  olivaeeo- cornea ;  spira  leviter  conica,  parum  elevata  ; 

an/ractus  5-6,  convexiusculi^  lente  erescentes,  sutura  marginata 

sejunctiy  utrinque  obsolete  microscopies  spiraliter  striatic  ultimus 

ad  peripheriam  curvatus  aut  vix  angulatus ;  apertura  parva, 

oblique  semilunata ;  peristoma  tenue,  margine  columellari  breviter 

dilatato,     Diam.  maj.  6^  millim,^  min,  6,  alt,  4^. 

The  form  of  this  species  seems  to  be  somewhat  variable,  some 

specimens  being  considerably  more  elevated  than  others.     The  spiral 

striation  is  onlj  visible  under  the  microscope,  and  even  then  appears 

very  slight. 

A.  perpolita,  Moosson,  from  Tongatabu,  A,  myops,  Dohrn,  a 
Philippine  form,  and  A,  cicercula,  Gould,  from  the  Sandwich  Islands, 
are  allied  forms,  bat  differ  in  various  respects. 

Ariophanta  (Microcystis)  MABELiB. 

Testa  A.  normaui  simillima,  sed  magis  complanata,  anfractibus 

fere  plants,  distinctius  striatis,  ultimo  ad  peripheriam  angulato, 

Diam.  maj.  6  millim.,  min.  5|,  alt.  3^. 

This  species,  if  the  specimens  at  hand  be  adult,  seems  to  be  a 

little  smaller  than  the  preceding.     It  is  similarly  perforated,  of  the 

same  texture  and  glossy  appearance,  but  is  more  depressed,  has 

flatter  whorls,  which  are  a  tri£e  more  perceptibly  spirally  striated ; 

the  body-whorl  is  quite  angular,  and  consequently  the  form  of  the 

mouth  is  rather  different. 

Ariophanta  (Microcystis)  MiLOREOiB. 

Testa  A.  normani  similis,  sed  minor^  latius  perforata,  anfractibus 

magis  convexis,  utrinque  distincte  spiraliter  striatis,     Diam. 

maj.  5  millim.,  min.  4|,  alt.  3. 

This  species  is  considerably  smaller,  but  more  widely  perforated 

than  either  of  the  preceding  species,  and  is  also  more  strongly  striated, 

the  striae  being  visible  under  a  simple  lens.     The  suture  is  deeper 

than  in  either  of  the  others  and  the  whorls  more  convex,  the  last 

being  well  rounded  at  the  periphery.     All  these  three  species  are 

thin,  semipellucid,  and  brownish  or  olivaceous  horn-colour. 

SUCCINEA  LI8TERI. 

Testa  elongatO'Ovata,  supeme  acuminata,  tenuis,  cornea^  rubescens  ; 
anfractus  tres,  rapide  crescenies,  ultimus  permagnus,  incrementi 
lineis  tenuibus  striatus ;  apertura  elongata,  ocata^  supeme  acu- 
minata ;  peristoma  tenue,  marginibus  callo  tenuissimo  junctis. 
Long.  13^  millim.,  diam.  maj.  8;  apertura  10^  tonga,  7  letta. 
This  species  differs  in  form,  sculpture,  and  colour  from  both  the 
other  species  of  the  island.     It  is  smoother,  suffused  with  a  reddish 
vinous  tint,  and  has  a  shorter  spire  and  a  longer  body -whorl. 
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Leftopoma  MOT7HOTI,  var. 

Testa  conicoy  tenuis,  semipellucida,  umbilicata^  alba,  interdum  infra 
peripheriam  fusco  tincta,  epidermide  tenui  lutescente  induta ; 
spira  conica,  tnediocriter  elevata ;  anfractus  5,  convexi,  liris 
spiralibus  filiformihus  (in  anfr.  penultimo  circiter  6)  instructi, 
striisque  inter  liras  sculpti,  inerementi  lineis  obliquis  omati ; 
ultimus  liris  12  (mediana  ad  peripheriam  cieteris  paulo  mqfore) 
succinctus;  aperiura/ere  circularis,  longit.  totius  ^paulo  snpe- 
rans ;  peristoma  anguste  expansum,  marginibus  eallo  tenuijunctis* 
Long.  10^  millim,,  diam,  maj,  10^. 
Hab.  Found  on  mossj  trunks  of  trees  in  the  upper  part  of  the 
island  {J,  J,  Lister), 

In  sculpture  the  specimens  from  Christmas  Island  agree  exactly 
with  L.  mouhoti,  Pfeiffer,  from  Camboja.  They  differ  in  being 
broader  and  in  having  the  spire  a  trifle  less  elevated.  The  peri- 
stome also  is  slightly  narrower.  Until  I  have  an  opportunity  of 
examining  a  larger  series  of  the  two  forms»  I  think  it  best  not  to 
separate  them  specifically. 


8.  On  the  Coleoptera  of  Christmas  Island. 
By  C.  J.  Gahan,  M.A. 

[Beoeived  October  15,  1888.] 

The  Coleoptera  in  Mr.  Lister's  collection  consist  of  about  70  speci- 
mens belonging  to  20  different  species,  and  to  almost  as  many  distinct 
genera.  The  genera  mostly,  and  in  some  cases  also  the  species,  are 
of  wide  distribution.  One  genus  is  new  ;  this,  while  closely  allied  to 
an  Indo-Malayan  genus,  is  related  also  to  a  distinct  Australian  genus. 

In  the  following  list  I  have  indicated  the  genera  and,  as  far  as 
possible,  the  species,  but  the  latter,  I  have  found  it  impossible  in 
many  cases  to  determine  without  the  expenditure  of  considerable 
time.     Those  which  I  believe  to  be  new  are  described  below. 

MoRio  orientalis,  Dejean. 

HOLOLEPTA,  Sp. 
PifiDERUS,  Sp. 

Parlous  listeri,  n.  g.  et  n.  sp. 

Leptaulax,  sp. 

Chrysodema  simplex,  C.  Waterb. 

Stigmatium,  sp. 

Mnepbilus,  sp. 

HOPATRUM,  sp. 

Sbsbinia,  sp. 
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SSSSINIA,  Sp. 

CSRBSIUM  NIGRUM^  n.  Sp. 

MONOHAMMUS  NATIVITATIS,  n.  Sp. 

Praonetha  perplbxa,  n.  sp. 

MlCRACANTHA,  Sp. 

Epilachna,  sp. 

A  small  Ciircoliouidy  and  three  small  Elaterid»«  belonging  to  three 
distinct  species. 


Parjbgus,  n.  g. 

Allied  to  JEffus,  from  which  it  differs  by  the  form  of  the  mandibles. 
These,  in  the  male,  are  sharply  bent  inwards  and  are  at  the  same 
time  directed  forwards  and  upwards,  so  that  their  apices,  when  they 
meet  in  the  middle  line,  are  on  a  level  with  the  vertex  of  the  head. 
In  the  fully  developed  male  each  mandible  is  armed  with  a  tubercular 
tooth  on  its  upper  (or,  in  this  case,  posterior)  internal  border  at  a 
short  distance  from  the  apex.  The  form  of  its  mandibles  brings  this 
genus  into  relation  with  the  Australian  genus  Lissotes ;  its  remaining 
characters  are  those  of  .^Sffus. 

PARiBGUS  LISTERI,  n.  Sp. 

(^ .  Piceo-brunneus,  nitidua,  mandibulis  prope  apicem  unidentatis; 
capite  9upra  in  medio  minute  et  sparse  punctulato,  ad  latera 
pone  oculoe  grosse  punetato  ;  prothorace  supra  sparse  punctu- 
lato^ lateribus  parallelis;  elytris  I2'striati8  cum  intervallis 
punctulatis. 

Long,  corporis  17  millim. ;  long,  mandibuli  4  millim. 

The  mandibles  are  provided  each  with  a  process  on  its  inner  lower 
side  at  the  base ;  these  processes  meet  in  the  middle  line  when  the 
mandibles  are  closed,  and  their  posterior  border  is  then  concealed 
beneath  the  clypeus.  The  tubercular  tooth  which  each  mandible 
bears  near  its  apex  is  distinct  only  in  the  fully  developed  males. 
The  head  above  is  minutely  and  sparsely  punctured  in  the  middle, 
more  grossly  at  the  sides,  especially  behind  the  eyes.  The  latter  are 
completely  divided  by  the  ocular  canthus.  The  prothorax  is  sparsely 
punctured  above.  The  elytra  have  each  six  stn®,  the  outermost  of 
which  are  feebly  marked  and  consist  of  rows  of  closely  approximated 
punctures ;  the  intervals  between  the  striee  as  well  as  the  sides  of  the 
elytra  are  punctured.  The  anterior  tibisB  are  armed  along  their 
outer  border  with  four  or  five  spines  ;  the  intermediate  and  posterior 
tibiso  have  each  a  single  spine  below  the  middle.  Six  male  specimens. 
The  measurements  given  above  are  those  of  the  largest. 

In  the  collection  of  H.M.S.  'Flying-Fish,'  from  Christmas  Island, 
which  was  presented  to  the  British  Museum,  there  occurs  a  single 
female,  which  was  placed  in  the  genus  ^gus ;  it  is  probably  the 
female  of  the  present  species.     The  mandibles  have  each  a  single 
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tooth  at  about  the  middle  of  their  length ;  the  head  is  stronglj 
punctured  above^  excepting  a  smooth  space  posteriorly,  the  prothorax 
is  rather  strongly  but  somewhat  sparsely  punctured  above,  and  its 
sides  are  somei^hat  rounded ;  the  elytra  have  each  about  5  or  6 
striee,  but  not  more  than  4  on  each  are  apparent  to  the  naked  eye, 
and  even  these  are  not  very  distinct ;  the  whole  surface  of  the  elytra 
is  closely  enough  punctured. 

Leptaulax,  sp. 

This  is  probably  a  local  variety  of  L.  timorienms.  Perch.  It 
differs  from  that  species  only,  so  far  as  I  can  find,  in  the  almost 
entire  absence  of  punctures  from  the  sides  of  the  pronotum.  The 
punctures  are  restricted  to  two  or  three  close  to  the  anterior  margin, 
and  to  a  single  or  double  row  of  small  punctures  along  the  lateral 
margin.  The  single  shallow,  rounded  depression  on  each  side  to- 
wards the  posterior  angle  bears  in  some  specimens  two  or  three 
punctures,  in  others  it  is  quite  plain.  The  labrum  and  the  surface  of 
the  head  present  the  same  characters  as  in  L*  timoriensis ;  the  middle 
tooth  on  the  margin  of  the  clypeus  is  a  little  less  distinct,  otherwise 
the  margin  of  the  clypeus  is  similarly  toothed. 

Ceresium  nigrum,  n.  sp. 

Nigrum,  subnitidum,  antennia,  palpis  pedibusque  ferruffineo-te§» 
taceis  ;  prothorace  in  medio  disci  el  lateribua  sparse  punctatis, 
his  fulvo-maculatis ;  scutelh  fuho  ;  elytris  punctatiSf  punctis 
evanescentibus  versus  medium. 
Long.  11-16  millim. 

Black  and  shiny,  with  scattered  pale  grey  hairs  on  the  middle 
of  the  thorax  above  and  on  the  elytra.  The  underside  of  the  body 
and  the  legs  with  a  faint  greyish  pubescence  not  thick  enough  to 
conceal  the  colour  of  the  derm  beneath.  The  fulvous  spots  form  an 
irregular  vitta  on  each  side  of  the  prothorax,  similar  in  pattern  to 
that  on  G,  simplex^  Gyllh.  A  feeble  tubercle  is  to  be  found  on  each 
side  close  to  the  anterior  margin  of  the  thorax.  The  punctures  on 
the  basal  half  of  the  elytra  are  somewhat  seriately  arranged  and  are 
not  very  close.  The  last  character  essentially  distinguishes  the 
species  from  simples,  with  which  otherwise  it  seems  to  be  closely 
allied.     The  colour  of  the  derm  is  also  very  distinct. 

MoNOHAMMUS  NATIVITATIS,  U.  Sp. 

M.  mixto,  Hope,  similis,  sed  differl  apicibus  elytrorum  simuiUh 
Iruncalis  nee  spinosis. 

Long.  21  millim. 

The  single  male  example  of  this  species  closely  resembles  small 
males  of  M.  mixlus ;  but  differs  in  the  absence  of  spines  or  teeth 
from  the  apices  of  the  elytra,  in  the  presence  of  some  scattered 
punctures  on  the  middle  basal  part  of  the  front  oft  he  head,  and  in 
the  proportionately  somewhat  slenderer  third,  fourth,  and  fifth 
antennal  joints.  As  in  M.  mislus,  the  cicatrice  of  the  scape  has  an 
almost  complete  bordering  rim,  the  front  of  the  head  is  rather  narrow. 
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the  prothorax  is  somewhat  uneven  and  sparsely  punctured  on  the 
disk^  and  the  elytra  are  punctate  and  have  a  hrownish-grey  pubes- 
cence  dotted  with  numerous  glabrous  spots. 

Praonetha  perplexa»  n.  sp. 

Pube  hrunnea-grisea  tecta ;  prothoraee  punctata,  efytris  postice 
gradatim  decUvibus,   dense  punctatis,  nee  crietatiSt  eingulo 
tenuiter  biearinato,  apicibus  eubrotundatU. 
Long.  9-14  millim. 

Head  covered  with  a  brownish  or  fulvous-grey  pubescence,  which 
is  distinctly  fulvous  on  the  cheeks  and  in  spots  on  the  front,  especially 
near  the  base.  The  pubescence  almost  conceals  the  punctures,  which 
are  somewhat  sparse  on  the  front,  cheeks,  and  vertex.  Prothorax 
with  a  close  brownish-grey  pubescence,  with  its  sides  apparently 
feebly  rugose,  the  punctures  on  the  disk  scarcely  visible  beneath  the 
pubescence. 

The  elytra  are  distinctly  and  rather  strongly  punctured,  espe- 
cially towards  the  sides,  and  have  a  mixed  pubescence  of  brownish 
erey,  fulvous  grey,  and  ashy  8;rey  on  the  anterior  two  thirds,  and  a 
tulvous-grey  pubescence  on  the  apical  declivous  portion.  There  is 
also  a  small  distinctly  fulvous  spot  on  each  side  of  the  rather  broad 
scutellum,  the  latter  is  brownish  pubescent.  The  two  ridges  on  each 
elytron  begin  at  about  a  third  of  the  length  from  the  bnse,  and  end 
on  the  posterior  declivous  part  at  some  distance  from  the  apex,  the 
outer  ridge  extending  back  a  little  farther  than  the  inner.  Just 
in  front  of  the  anterior  termination  of  the  inner  ridge  there  is  on 
the  disk  of  each  elytron  a  broad  and  somewhat  rounded  shallow  de- 
pression, and  in  front  of  this  again  a  broad  and  feebly  raised  hump, 
but  no  crest. 

The  underside  of  the  body  is  covered  with  a  brownish  or  fulvous- 
gre^  pubescence,  and  each  of  the  first  four  abdominal  segments  has 
a  distinctly  tawny  fringe  on  the  posterior  margin.  The  legs  have  a 
somewhat  mottled  appearance,  greyish  sprinkled  with  dark  brown. 

Antennae  a  little  shorter  than  the  body,  with  the  basal  joint  dark 
brown  and  sparsely  fulvous  pubescent,  the  remaining  joints  fulvous 
grey,  with  their  tips  somewhat  fuscous ;  the  fourth  joint  is  about 
as  long  as  the  second  and  third  together,  the  fifth  about  half  as  long 
as  the  fourth,  the  following  joints  gradually  decreasing  in  length. 

The  present  species  does  not  agree  with  any  of  the  descriptions  of 
the  numerous  species  of  the  genus ;  but  as  many  of  these  descriptions 
are  short  and  inadequate  it  is  impossible  to  determine  it  with 
certainty. 

Micracantha,  sp.  7 

A  single  slightly  rubbed  specimen,  belonging  to  a  species  appa- 
rently closely  allied  to,  if  not  identical  with,  M.  abdontinalis.  White. 
Tlie  latter  is  a  widely  distributed  species ;  it  ranges  from  N.  Aus- 
traUa  (Port  Essington)  to  Sumatra,  and  one  specimen  in  the  British 
Museum  Collection  (the  Coptope  modiea  of  Dejean's  Catalogue)  is 
from  the  Philippine  Islands. 

Proc.  Zool.  Soc— 1888,  No.  XXXVII.  37 
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9.  On  the  Lepidoptera  of  Christmas  Island. 
By  A.  G.  Butler. 

[BeoeiTed  October  15, 1888.] 

The  Lepidoptera  obtained  by  Mr.  Lister  are  represented  by  forty- 
five  specimens  referable  to  ten  species  :  unfortunately  some  of  tbeae 
are  more  or  less  injured  ;  but,  with  one  exception,  all  the  species  are 
perfect  enough  for  identification  and  description  :  they  are  equally 
divided  between  the  Rhopalocera  and  Heterocera,  though  the  former 
are  more  numerous  in  individuals. 

The  types  are  Indo-Malayan  in  character,  but  the  S(>ecies  are 
hardly  numerous  enough  to  enable  one  to  assert  that  the  faiuia  more 
nearly  approaches  that  of  one  island  than  another. 

RHOPALOCERA. 
Nymphalida. 

EuPIXEINiB. 

1.  Vadbbra  macleari. 

Vadehra  macleari^  Butler,  Proc.  Zool.  Soc.  1887,  p.  522,  fig.  4. 

Sixteen  male  specimens  obtained  on  the  beach  in  Flying-Fish  CoTe 
and  on  the  shore-reef,  on  October  1st  and  3rd. 

In  all  probability  the  female  is  on  the  wing  a  week  later  than  the 
male,  and  consequently  was  not  seen. 

NVMFHALINiB. 

2.  HyPOLIMNAS  LI8TERI,  U.  Sp. 

^ .  Rather  smaller  and  with  comparatively  longer  costa  to  the 
primaries  than  the  male  of  H.  alcmene  of  Java ;  the  fringes  of  tlie 
wings  less  prominently  white ;  on  the  under  surface  the  basal  area 
of  the  primaries  is  bright  orange  tawny,  there  is  an  oblique  abbre- 
viated white  band  bevond  the  cell  as  in  H,  nerina  of  Queensland  ;  the 
fourth  and  fifth  whitish  spots  of  the  externo-discal  series  are  absent, 
the  submarginal  limulated  spots  on  all  the  wings  and  the  discal  series 
of  bluish  spots  on  the  secondaries  are  much  less  prominent,  and  the 
white  band  connecting  the  costal  and  anal  spots  is  almost  entirely 
obliterated  ;  the  apical  area  of  the  primaries  and  basal  area  of  the 
secondaries  are  paler.     Expanse  of  wings  75-87  millim. 

$  .  Most  like  the  female  of  D.  nerina  ;  the  abbreviated  white  band 
on  the  primaries  being  equally  prominent  and  the  tawny  patch 
rather  more  so ;  the  discal  series,  however,  consists  of  a  few  mmnte 
bluish  points ;  the  secondaries  show  no  trace  of  the  large  white 
patch  of  D.  nerina,  but  occasionally  there  is  a  small  central  squa- 
mose  blue  spot  on  these  wings ;  the  submarginal  and  marginal  blue 
spots  are  present  though  indistinct.  The  under  surface  agrees  with 
that  of  the  male  excepting  that  the  orange  basal  area  of  the  pri- 
maries is  more  extensive  ;  the  externo-discal  series  of  spots  completa 


1888.]  LEPIDOFTERA  OF  CHRISTMAS  ISIJkND.  543 

thoDgh  composed  of  smaller  spots  than  in  H.  alcmene  ;  the  secon- 
daries paler,  redder  towards  the  outer  border,  and  with  larger  white 
marginal  and  submarginal  spots.     Expanse  of  wings  92-99  millim. 

Three  males  and  five  females,  obtained  on  the  3rd  and  4th  October. 
One  of  the  specimens  is  labelled  as  having  been  taken  at  an  elevation 
of  *'  700  feet  on  yellow  creepers  of  jungle  "  and  another  "  caught  east 
of  Lunch  tree,  October  4, 1887." 

The  perfect  constancy  of  this  species  interests  me,  inasmuch  as  I 
have  recently  been  accused  of  making  far  too  many  species  in  this 
genus : — 

At  a  meeting  of  the  Entomological  Society  of  London  (held  Nov. 
4th,  1885)  Mr.  Gervase  F.  Mathew  exhibited  a  number  of  specimens 
of  this  genus  of  Butterflies  from  Fiji  and  other  islands  of  the  Western 
Pacific,  and  stated  that  the  males  varied  in  no  way  whatever,  but  of 
the  females,  of  which  forty-eight  were  exhibited,  scarcely  two  were 
alike ;  he  concluded  therefore  that  several  species  described  as  new 
were  referable  to  a  single  species,  and  assured  the  members  present 
that  from  one  brood  he  had  bred  individuals  agreeing  with  varieties 
from  the  Gilbert,  Eliice,  and  Marshall  Islands,  the  New  Hebrides, 
New  Guinea,  Tonga,  Samoa,  &c.  Unfortunately  the  series  exhibited 
to  the  meeting  consisted  of  females  from  various  localities,  corre- 
sponding with  the  forms  usually  received  from  those  localities,  and 
therefore  in  no  way  supporting  Mr.  Mathew' s  statement ;  it  would 
have  been  interesting  if  the  polymorphic  brood  described  by  him 
could  have  been  exhibited,  but  the  series  before  the  meeting  rather 
tended  to  prove  the  constancy  of  the  various  island-forms  than  the 
reverse. 

In  a  paper  read  before  the  same  Society  on  the  7th  December, 
1887,  and  published  in  this  year's  'Transactions,'  Mr.  Mathew 
associates  all  the  local  forms  under  the  name  of  Hypolinmaa  bolina  * 
and  observes  : — "  This  butterfly  is  occasionally  to  be  seen  in  the 
vicinity  of  Sydney,  but  I  never  met  with  it  there  myself.  I  have 
taken  it  at  Brisbane,  Cooktown,  Claremont  Islands,  Thursday  Island, 
Fiji,  New  Caledonia,  Friendly  Islands,  New  Hebrides,  Rotumah 
Island,  Solomon  Islands,  Gilbert  Islands,  Samoa,  Pelew  Islands, 
New  Guinea,  New  Britain,  and  have  received  it  from  Norfolk  Island." 
He  adds ; — '*  On  account  of  the  extraordinarv  manner  in  which  the 
females  vary,  it  beine  extremely  diflicult  to  obtain  two  exactly  alike 
from  the  same  brood  of  larvse,  a  number  of  new  species  have  been 
described,  among  which  I  may  mention  naresii,  mosieyi,  pallescens, 
pulchra,  and  montrouzieri  of  Butler,  and  otaheita,  Felder." 

At  a  meeting  of  the  same  Society,  held  on  the  4th  April  of  the 
present  year,  Mr.  Salvin  exhibited  about  sixty  specimens,  no  two  of 
which  were  alike,  of  a  s[)ecies  of  Hypolimnas  caught  by  Mr.  Wood- 
ford near  Suva,  Viti  Levu,  Fiji,  on  one  patch  of  Zinnias.  This  ex- 
hibition, though  interesting,  really  added  nothing  to  our  knowledge 
of  the  genus,  since  the  varieties  shown  Mere  those  connecting 
H.  pallescens  with  an  extremely  dark  representative  of  ^.  antigone, 
which  in  the  Museum  collection  have  been  associated  since  the  year 

'  H,  bolina  in  an  Indian  type  never  yet  received  from  the  Australian  Region. 

37* 
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1884,  when  I  published  an  account  of  a  collection  of  Butterflies  made 
bj  Mr.  Woodford  in  the  Fiji  Islands.  At  p.  345  of  the  *  Annals 
and  Magazine  of  Natural  History'  (5th  series,  vol.  xiii.),  under 
ffypolimnas  palleaeens,  I  state: — "The  series  collected  by  Mr. 
Woodford  shows  a  series  of  gradations,  commencing  with  the  ex- 
tremely pale  form  figured  in  Brenchley's  '  Voyage/  through  a  series 
of  gradually  darkening  forms  near  to  JET.  antigone  of  Bataria,  to  a 
smoky  brown  form  in  which  the  markings,  excepting  the  discal  series 
of  white  spots  on  the  primaries,  are  much  obscured ;  the  general 
character  of  H.  pallescens,  apart  from  the  ground-tint,  ia  never- 
theless retained  throughout  the  series." 

The  fact  that  the  males  differ  as  well  as  the  females  has  been 
overlooked,  and  this  can  only  be  accounted  for  on  the  supposition  that 
Mr.  Mathew  did  not  examine  the  under  surface  of  the  wings,  where 
in  many  nearly  alllied  species  the  best  characters  are  frequently  to 
be  discoTcred  ;  as  will  be  seen,  he  states  that  the  males  vary  "  in  no 
way  whatever,"  whereas  I  have  never  found  any  difficulty  in  assigning 
the  males  to  their  proper  females,  by  looking  to  the  pattern  and 
colouring  of  the  under  surface. 

That  two  or  three  forms,  differing  in  both  sexes  and  each  showing 
some  slight  degree  of  variation,  exist  together  in  each  locality  is  a 
truth  which  cannot  be  questioned,  and  that  these  two  or  three  forms 
may  be  seasonal  types  of  one  species  in  each  locality  is  possible ;  but 
to  associate  thirty  or  forty  distinct  forms  from  an  area  extending 
from  Northern  India  to  Southern  Australia  (because  some  of  the 
forms  from  neighbouring  islands  are  nearly  allied),  as  one  extremely 
variable  species,  is  at  once  to  regard  *'  genus  "  and  "  species  *'  as 
synonymous  terms. 

It  is  at  any  rate  pretty  clear  that  only  one  form,  and  that  distinct 
from  any  of  those  previously  received,  occurs  on  Christmas  Island. 

LYCiBNID  A. 

Lycjininji. 

3.  Nacaduba  aluta. 

Cupido  aluta,  Druce,  Proc.  Zool.  Soc.  1873,  p.  349.  n.  16,  pi. 
32.  fig.  8, 

Three  male  examples,  taken  in  the  bush,  October  1st.  This 
<)Decies  was  described  from  Bomean  specimens  :  the  Museum  collec- 
tion contains  a  series  from  Malacca. 

PAPILIONIDiB. 

PlERINiB. 

4.  TeRIAS  AllPLEXA. 

Terias  amplexa^  Butler,  Proc.  Zool.  Soc.  1887,  p.  523,  fig.  5. 

d .  Flying-Fish  Cove,  October  1st ;  3  rf  <J,  west  end  of  Christmas 
Island,  October  3rd. 

The  specimens  correspond  in  every  respect  with  the  type  preriously 
received. 
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5.  Terias  patruelis. 

(^ .  Terias  patruelis,  Moore^  Journ.  Linn.  Soc.,  Zool.  vol.  xxii. 
p.  46,  pi.  iv.  fig.  5. 

2  •  Slightly  paler  above  than  the  male  ;  the  inner  edges  of  the 
black-brown  border  of  primaries  slightly  diffused ;  expanse  of  wings 
38  millim. 

S  •  Christmas  Island,  October  1st. 

Dr.  Anderson  collected  males  on  Elphinstone  and  Pataw  Islands, 
Mergui  Archipelago ;  the  species,  however,  seems  to  be  widely  dis- 
tributed, as  we  have  received  it  (only  differing  in  being  a  little  smaller) 
from  Bombay  and  Mhow. 

HETEROCERA. 
L1PARID.S. 

6.  PORTHESIA  IRRORATA? 

$.  Euproctis  irrorata^  Moore,  Cat.  Lep.  E.  I.  Comp.  ii.  p.  347 
(1868-9). 

(S .  Christmas  Island,  2nd  October. 

Only  one  worn  specimen  was  obtamed  ;  it  is  probably  the  male 
of  Moore's  species :  the  primaries  are  irrorated  beyond  the  middle 
with  brown  (not  with  black)  scales.  For  a  Porthesia  it  has  unusually 
large  antennae  and  rather  more  prominent  eyes. 

HsRllINIIDiB. 

7.  Hydrillodes,  sp.  n. 

Probably  a  new  species,  with  palpi  as  in  JET.  gravatalis  {Bocana 
gravataUs^  Walk.)  of  Borneo ;  the  example  is  very  badly  rubbed,  but 
enough  colour  remains  to  show  that  the  basal  half  of  the  secondaries 
below  is  ochreous,  that  these  wings  also  have  only  one  band  across 
the  disk,  and  that  all  the  wings  have  a  blackish  discocellular  spot. 

No  exact  locality  given. 

EUDRAGANA,  gCU.  UOV. 

Nearer  to  Dragana  than  to  anything  known  to  me  ;  but  differing 
in  its  narrower  smoother  palpi,  which  are  directed  obliquely  upward 
and  have  a  pointed  terminal  joint ;  the  thorax  flatter  ;  the  head  not 
crested  in  front,  the  antennee  longer ;  neuration  similar. 

8.  EuDRAGANA  LIMBATA,  Sp.  n. 

$  .  General  coloration  of  Dragana pansalis,  rather  less  ochraceous  ; 
primaries  whitv  brown,  slightly  inclining  to  yellowish,  with  an  in- 
ternally irregularly  trisinuated  greyish  external  border  edged  with 
black ;  a  marginal  series  of  black  dots  ;  orbicular  spot  punctiform, 
black,  interrupting  a  zigzag  grey  line  which  limits  the  basal  area  ; 
reniform  spot  represented  by  a  black  annulus,  interrupting  a  central 
zigzag  band  formed  by  two  approximated  greyish  stripes ;  fringe 
shining  whity  brown ;  secondaries  shining  pale  whity  brown,  with 
a  broad  internally  diffiised  grey  outer  border  ;  fringe  yellowish  as  in 
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the  primaries :  body  whity  brown,  slightly  yellowish ;  palpi  except- 
ing the  terminal  jomt  dark  grey  at  the  sides ;  under  surface  pale 
whity  brown  ;  the  wings  slightly  suffused  with  grey.  Expanse  of 
wings  24  millim. 

No  exact  locality  given. 

It  is  unfortunate  that  the  male  was  not  obtained ;  for,  although 
no  genus  corresponding  with  this  moth  appears  to  have  been  described 
either  as  a  Noctuid  or  a  Deltoid,  the  cnaracters  of  the  male  would 
indicate  the  affinities  of  the  genus  with  greater  certainty  than  those 
of  the  female. 

PYRALIDiB. 

9.  Pyralis  listeri,  sp.  n. 

Allied  to  P.  geronteaaliB  of  Ceylon,  but  decidedly  smaller,  the  outer 
black-edged  white  line  of  the  primaries  much  less  irregular  and 
considerably  nearer  to  the  outer  margin,  and  those  of  the  secondaries 
ill-defined  and  partly  obsolete.     Expanse  of  wings  13  millim. 

Seven  examples,  five  of  which,  however,  are  rubbed  clear  of  scales ; 
without  exact  locality. 

BOARMII  DiB. 

10.  BOARMIA  COMPACTARIA. 

Boarmia  compactaria.  Walker,  Cat.  Lep.  Het.  xxvi.  p.  1538 
(1862). 

Evidently  a  variable  species ;  three  males  were  obtained,  one  ou 
a  tree-trunk  in  Flying-Fish  Cove  on  September  30th,  the  others  on 
the  3rd  and  4th  October. 

The  type  of  B.  campactaria  was  received  from  Penang. 


10.  On  the  Insects  (exclusive  of  Coleoptera  and  Lepidoptera) 
of  Christmas  Island.  By  W.  F.  Kirby^  Assistant  in 
the  Zoological  Department^  British  Museum. 

[Beoeired  October  15, 1888.] 

It  is  unnecessary  for  me  to  preface  my  paper  with  remarks  on  the 
general  affinities  of  the  insects  collected  by  Mr.  Lister.  Most  of 
the  species  that  he  obtained  prove  to  be  new,  and  the  greater  part 
even  of  these  exhibit  no  very  great  affinity  to  any  idready  con- 
tained in  the  British  Museum.  A  few  species  obtained  (chiefly 
small  Orthoptera,  several  of  which  are  immature)  are  not  noticed, 
as  we  do  not  yet  possess  enough  material  for  descriptions  to  be 
useful. 

ORTHOPTERA. 

FORFICULID^. 

Labidura  nigricornis,  sp.  n. 

Long.  Corp.  18-20  millim. 

Black ;  head  smooth,  not  much  raised,  broad  behind,  and  narrowed 
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'and  produced  in  front;  lower  month-parts  sometimes  testaceous; 
antecne  17-jointedy  sometimes  inclining  to  pitchy  beneath^  but  with 
none  of  the  joints  white  or  yellow;  pronotum  smooth  in  front 
and  Tery  finely  reticulate  behind,  nearly  quadrate,  the  hinder  edge 
rounded ;  a  central  groore  on  the  front  half,  on  each  side  of  which  is 
a  slight  eleyation  ;  t^mina  nearly  smooth,  broader  than  the  thorax, 
and  1  i  times  as  long  as  broad ;  projecting  portion  of  the  wings  rather 
narrow,  sparbgly  punctate,  about  j^  as  long  as  the  tegmina,  and 
very  slightly  tipped  with  pale  testaceous ;  femora  slightly  thickened ; 
tarsi,  and  sometimes  the  extreme  tips  of  the  tibiae,  ferruginous; 
abdomen  thickly  and  finely  punctured,  the  hinder  margins  of  the 
segments  appearing  as  if  milled.  Under  surface  more  inclining  to 
pitchy.  Forceps  nearly  as  long  as  the  abdomen,  moderately  broad, 
more  or  less  punctured,  and  incuryed  at  the  extremity ;  in  the  male 
with  a  tooth  at  the  base,  and  another,  preceded  by  two  or  three 
small  denticulations,  at  two  thirds  of  the  length. 

Several  specimens  obtained  (October  3,  1887).  This  appears  to 
be  the  common  Earwig  of  the  island  ;  it  has  considerable  external 
resemblance  to  Chelisoches  morio^  Fabr.,  from  which  the  structure 
of  its  legs  and  its  unicolorous  antennae  will  at  once  distinguish  it. 

BLATno^o. 
Blatta  liyida,  Fabr. 

Blatta  livida,  Fabr.  £nt.  Syst.  ii.  p.  10.  n.  23  (1793). 
A  cosmopolitan  species.     No  record  attached  to  the  specimen. 

Panesthia  jayanica,  Serv. 

Panetthiajavaniea,  Sery.  Ann.  Sci.  Nat.  xxii.  p.  38  (1831). 

"These  insects  abound  under  rotten  wood  and  in  large  holes  in  it, 
which  they  seem  to  make.  In  various  stages  of  development.  West 
End,  Christmas  Itland,  October  1,  4,  5,  1887.'* 

PHASMIDiE. 

Clitumnus  stilpnoides,  sp.  n. 

Long.  Corp.  100  millim. 

Male,  Uniform  brown  ;  head  and  pronotum  somewhat  more  grey ; 
antennae  about  two  thirds  as  long  as  the  mesonotum ;  pronotum 
hardly  longer  than  the  head ;  mesonotum  one  fourth  longer  than 
the  metanotum  ;  two  small  horns  between  the  eyes ;  legs  long, 
slender,  unarmed,  clothed  with  very  fine  oblique  bristles ;  outer  anal 
appendages  longer  and  less  incurved  than  in  C.  stilpnus. 

Taken  Octol^r  6,  1887.  Also  two  immature  specimens,  appa- 
rently belonging  to  the  same  species.  Closely  allied  to  C.  stiipnus, 
Westw. 

GaYLLIDiE. 
PhISIS  LI8TERI,  Sp.  n. 

Long.  Corp.  15  millim. 

Male.  Pale  green  ;  head  and  pronotum  darker,  with  two  conspi- 
cuous yellow  lines,  slightly  convergent,  running  firom  the  back  of  the 
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eyes  to  the  base  of  the  pronotam ;  suture  of  the  tegmina  jellowub* 
and  the  antennae,  legs,  and  under  surface  of  body  likewise  indining 
to  yellow ;  four  front  femora  and  tibise  armed  with  long  slender 
spines;  hind  femora  considerably  thickened  before  the  midSe;  hind 
femora  and  tibise  with  very  numerous  short  spines. 

Three  specimens,  two  immature.  The  adult  specimen  above 
described  shows  only  three  spines  on  the  intermediate  femora ;  bot 
one  of  the  others  has  four,  showing  that  this  is  not  a  coDStant 
character. 

One  of  the  immature  specimens  bears  a  label  *'  Christmas  Island, 
October  3.  Colour  grass-green."  The  colour  is  now  much  mied 
with  yellow. 

Allied  to  P,  peeiinata,  Gu6r.,  but  considerably  smaller  than  any 
of  our  specimens  of  that  species. 

Phyllofteridjk. 

6ryli«acris  rufotaria. 

Long.  Corp.  32  millim. ;  ovipositor  $  12  millim. ;  exp.  aL  65 
millim. ;  long,  antennarum  circa  110  millim. 

Yellowish  brown ;  the  head,  especially  the  face,  red  ;  the  vertex, 
the  neighbourhood  of  the  eyes  and  of  the  antennae,  the  space  between 
the  latter,  the  lower  mouth-parts,  and  the  palpi  more  or  less  faried 
with  yellowish ;  prothorax  and  sides  of  abdomen  beneath  varied 
with  red ;  spines  of  the  hind  legs  tipped  with  black ;  tegmina 
yellowish,  with  yellowish  veins.  Wings  ample,  pale  grey ;  the  longi- 
tudinal nervures  yellowish  brown ;  the  cross-nervures  blackish, 
bordered  with  dusky  on  each  side,  except  the  two  or  three  enter 
rows,  the  outermost  of  all  being  varied  with  yellowish. 

Moderately  stout,  smooth  and  shining ;  face  with  a  few  shallow 
punctures ;  head  and  thorax  of  equal  breadth ;  autennee,  legs,  and 
anal  appendages  (except  ovipositor)  sparingly  clothed  with  ^m  short 
woolly  hairs ;  hind  femora  with  from  nine  to  eleven  short  spineSf 
hardly  arranged  in  pairs,  on  each  side ;  hind  tibiee  with  six  irregular 
pairs,  without  counting  the  apical  ones.  In  the  male  the  last  seg- 
ment of  the  abdomen  terminates  in  two  short  stout  conical  pro- 
jections ;  the  upper  anal  appendages  are  long,  tapering,  divergent 
in  the  middle,  and  slightly  incurved  at  the  tips ;  the  lower  app^D' 
dages  are  only  half  the  length  of  the  upper  ones,  and  are  simplj 
divergent.  In  the  female  the  upper  appendages  are  stouter  at  the 
base  and  more  incurved  at  the  tips  than  in  the  male,  but  are  of 
nearly  equal  length. 

Belongs  to  the  same  group  as  GryUacris  tessellata,  Drury,  but 
readily  distinguished .  by  the  total  absence  of  black  markings  on  the 
head  and  thorax,  and  by  the  colour  of  the  tegmina  and  wings*  ^ 
is  probably  more  closely  allied  to  G.  variabilis,  Brunner  (Verb, 
zool.-bot.  Ges.  Wien,  xxxviii.  p.  353,  f.  40),  than  to  any  other 
described  species. 

Appears  to  be  a  common  species  on  Christmas  Island,  as  one  nial^ 
and  four  females  were  obtained. 

Taken  on  leaves  on  a  tall  tree-top,  October  9. 
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LoCX78TID£. 
PrIMNIA  (?)  ORIBNTALIS. 

Exp.  al.  44  millim. ;  long.  corp.  26  millim. 

Grass-green ;  antennae  about  twice  as  long  as  the  bead  and  prono- 
tum^  yellowish  (faded?),  the  tips  brownish ;  tips  of  mandibles  and  palpi 
dark  green ;  vertex  with  four  dusky  lines  approximating  in  front, 
the  inner  ones  much  nearer  together  than  the  space  between  these 
and  the  others  ;  the  transyerse  grooves  on  the  pronotum  black,  the 
first  shorter  than  the  others,  and  ending  in  a  dusky  spot  on  each 
side,  behind  which  is  another  dusky  spot  (between  the  second  and 
third  grooves) ;  the  second  groove  is  angulated  forwards  at  its  extre- 
mities, ending  in  blackish  spots;  before  the  first  groove  runs  a 
transverse  reddish  line,  only  distinct  on  the  sides.  Abdomen  blackish 
above,  green  on  the  sides  and  beneath ;  a  large  dark  green  spot 
beneath,  towards  the  extremity  of  the  8th  segment.  Elytra  green, 
with  many  of  the  longitudinal  nervures  yellowish ;  the  intermediate 
spaces  indining  to  hyaline  beyond  the  middle.  Wings  smoky  hyaline, 
with  brown  nervures ;  costal  nervure  yellow,  and  the  nervures  at  the 
base  and  alone  the  inner  margin  grass-green.  Spines  short,  tipped 
with  black,  as  well  as  the  claws. 

I  refer  this  insect  to  Primnia,  St&l  (the  type  of  which  is  from  St. 
Helena),  with  some  doubt. 

'•  Flew  into  light  in  tent,  October  9th." 

CyRTACANTHACRIS  FU8ILINEA,  Walk.  (?). 

Cyrtaeanthaeris  fiuilinea^  Walk.  Cat.  Derm.  Salt.  iii.  p.  564. 
n.  30  (1870). 

I  am  not  quite  certain  that  the  specimen  from  Christmas  Island 
is  identical  with  Walker's  species  from  Ceylon;  but  it  closely 
approaches  it,  and  as  there  is  only  a  single  specimen  from  the 
former  locality,  and  that  not  in  very  good  preservation,  I  have  been 
unwilling  to  describe  it  as  new. 

CyRTACANTHACRIS  DISPARILIS,  Sp.  n. 

Exp.  al.  S  90  lin.,  $  115  lin. ;  long.  corp.  c^  54  lin.,  $  80  lin. 

Male,  Head  and  body  yellow,  inclining  to  reddish  above ;  antennae 
with  the  first  two  joints  yellow,  the  remainder  black  above,  beneath 
pitchy  or  yellowish ;  tegmina  longer  than  the  abdomen,  yellow ;  the 
longitudinal  veins  darker ;  towards  the  tip  the  membrane  becomes 
nearly  hyaline,  and  many  of  the  nervures  are  brown.  Wings  smoky 
hyaline,  the  nervures  towards  the  base  and  costa  yellow,  the 
remainder  brown ;  the  nervures  immediately  at  the  base  incline  to 
reddish.  Legs  yellow,  darker  above  ;  tarsi  inclining  to  reddish ;  the 
joints  sometimes  marked  with  green ;  claws  black  at  the  tips  ;  hind 
femora  with  three  carinse  above,  with  short  and  distant  serrations  ; 
these  and  the  lower  lateral  carina  are  irregularly  marked  with  black ; 
the  intermediate  space  above  is  slightly  redcush,  more  so  at  two 
points  than  in  others,  which  gives  the  appearance  of  two  interrupted 
bands.     Sutures  of  the  knee-jomt  black.     Hind  tibiae  with  a  green 


550  MR.  W.  F.  KIRBY  ON  TQE  [DeC.  4^ 

spot  at  the  base  above,  otherwise  dull-green ;  the  under  surface 
yellow.  Spines  yellow,  tipped  -with  black  ;  hind  tarsi  yellowbh  or 
reddish. 

Female.  Reddish  brown,  inclining  to  black  on  the  upper  part  of 
the  head  and  thorax ;  antennae  black  (including  the  two  basal  joints), 
and  pitchy  towards  the  extremity;  face  reddish.  The  frontal 
concavity  is  black  on  the  sides,  but  is  filled  up  with  yellow,  which 
forms  the  front  of  a  broad  yellow  stripe  which  runs  to  the  extremity 
of  the  prothorax,  of  which  the  borders,  and  especially  the  lower 
hinder  angles,  are  more  or  less  yellow ;  the  borders  of  this  streak 
above,  the  facial  carinse,  and  a  stripe  under  each  eye  are  darker 
than  the  surrounding  parts.  Four  front  legs  dirty  green,  varied 
with  yellow ;  the  arolia  reddish  ;  middle  femora  with  a  double  row 
of  yellow  spots  on  the  outside.  Hind  femora  brown  above  and 
reddish  beneath,  with  two  blackish  transverse  bands  above;  the 
space  between  the  lateral  carinse  with  oblique  or  oval  whitish  or  pale 
yellow  marks,  and  a  continuous  yellow  stripe  on  the  under  surface. 
Hind  tibiae  black  above,  with  a  yellow  spot  at  the  base,  and  brownish 
yellow  beneath ;  spines  yellow,  tipped  with  black.  Hind  tarsi 
reddish,  with  a  black  carina  above ;  tegmina  brown,  the  interspaces 
more  hyaline  towards  the  tips.  Wings  as  in  the  male. 
'  Allied  to  O,  melanoeerus,  Serv.  {nigrkome^  Burm.),  from  Java 
and  Malacca. 

I  should  not  have  ventured  to  place  these  insects  together  but  for 
a  men^orandum  which  accompanied  them,  stating  that  they  were 
found  tn  coitu  by  Lieut.  Bichardson  near  the  shore  of  Christmas 
Island  on  October  1,  1887.  Another  specimen  of  the  male  was  met 
with  on  October  2  at  Flying-Fish  Cove. 

Epacromia  rufostriata,  sp.  n. 

Exp.  al.  d  43  lb.,  $  40  lin.;  long.corp.  c^  20  lin.,  $  22  lin. 

Male.  Testaceous,  speckled  with  reddish  and  black ;  a  small 
black  spot  beneath  each  eye ;  a  black  stripe  (bordered  above  by 
a  pale  Ime  and  su£fused  below)  runs  behind  each  eye  to  the  extremity 
of  the  pronotum ;  it  is  intersected  at  the  third  groove  of  the  pro- 
notum  by  the  pale  line  which  runs  below  instead  of  above  the  hinder 
part  of  the  black  stripe,  which  is  conical  and  more  sharply  defined 
than  the  rest ;  hind  femora  on  the  inside  black  for  half  their  length, 
followed  by  a  long  black  spot ;  the  inside  sutures  of  the  knees  are 
also  black ;  hind  tibiae  beneath  black  at  the  base  and  for  the  last 
three  quarters  of  their  length ;  spines  whitish,  tipped  with  black. 
Tegula  testaceous,  subhyaline  beyond  the  middle,  with  reddish  ner- 
vures ;  the  basal  half  of  the  principal  nervure  black ;  wings  clear 
hyaline,  with  pale  nervures;  several  of  the  longitudinal  nervurcs 
before  the  middle  of  the  wing  black  for  at  least  part  of  their  length. 

Female  similar  to  the  male,  but  much  redder,  and  hardly  speckled ; 
edges  of  the  frontal  concavity  blackish,  and  from  this  ran  two 
slightly  diverging  blackish  lines  between  the  eyes  and  as  far  as  the 
occiput.  Markings  of  the  head  and  pronotum  nearly  as  in  the 
male ;  sides  of  pronotum  varied  with  yellowish.     Hind  femora  red 
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(very  bright  red  beneath),  and  marked  as  in  the  male ;  hind  tibi» 
black  at  the  base  on  the  inside  and  beneath  ;  the  basal  third  other- 
wise yellow,  the  middle  third  black,  and  the  apical  third  red.  Spines 
white,  tipped  with  black  ;  extreme  tip  of  hind  tibise,  ioeludhig  the 
base  of  the  terminal  spines,  and  hind  tarsi,  yellow.  Tegulse  and 
wings  nearly  as  in  the  male ;  but  the  tegulae,  and  especially  most  of 
the  longitudinal  nervures,  darker ;  many  of  the  cross  uervules,  a  short 
stripe  before  the  middle  above  the  principal  nervure,  and  most  of  the 
nervures  on  the  inner  marginal  region  are  red. 

In  both  sexes  the  costa  is  moderately  arched  at  one  fourth  of  its 
length. 

Not  very  closely  related  to  any  species  previously  represented  in 
the  British  Museum. 

Captured  October  1. 

HYMENOPTERA. 

FoRMICIDiE. 

Camponotvs  mblichloros,  sp.  n. 

Long.  Corp.  7-8  lin. 

Worker,  Structure  nearly  of  C  ligniperda.  Thoracic  sutures 
fairly  well  defined ;  node  of  petiole  forming  a  rounded  plate.  Smooth 
and  shining,  sparingly  clothed  with  erect  white  hairs ;  thorax  honey- 
yellow;  head  and  tarsi  reddish;  flagellum  paler;  abdomen  black, 
with  pale  sutures  ;  eyes  and  extreme  tips  of  mandibles  black,  the 
latter  sexdentate. 

The  following  label  was  attached  to  the  bottle : — ''  Two  forms  from 
Same  nest  in  rotten  wood.  Flying-Fish  Cove,  October  2."  The 
specimens  differ  little,  except  that  some  are  rather  smaller  and  paler 
than  others,  and  with  conspicuously  smaller  head. 

PONERIDiE. 
LOBOPKLTA  DIMINUTA. 

Ponera  diminuta.  Smith,  Cat.  Hym.  B.M.  vi.  p.  89.  n.  23  (1850). 
Four  workers  from  a  nest;  found  near  the  summit  of  Christmas 
Island,  October  4.     Originally  described  from  Sarawak. 

EuMENIDiE. 
OdYNERUS  POLYPHEMUS,  Sp.  U. 

Long.  Corp.  10  millim. ;  exp.  al.  17  millim. 

Black,  thickly  and  closely  punctured  ;  head  with  a  yellow  spot 
between  the  antennee ;  the  orbits  opposite  the  antennae  very  narrowly 
edged  with  yellow  ;  a  yellow  streak  on  each  side  of  the  base  of  the 
clypeus,  just  below  the  antennae,  and  a  yellow  streak  behind  each 
eye,  above  the  middle.  Prothorax  edged  in  front  with  a  broad 
yellow  stripe,  tapering  and  interrupted  in  the  middle,  and  cut 
squarely  off  on  each  side.  Tegulae  pitchy,  with  a  very  small  yellow 
dot  in  the  middle,  a  triangular  yellow  spot  above,  and  another,  sub- 
rotund,  on  the  mesopleura.     Scutellum  with  a  broad  longitudinal 
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yellow  stripe  on  each  side  ;  postscutellum  yellow ;  metathorax  with 
a  hroad  curved  yellow  stripe  on  each  side.  Abdomen  with  the  first 
segment  yellow  above,  except  in  ifront,  a  black  line  interrupted 
behind  on  the  median  line  above;  second  segment  yellow  above 
except  at  the  base,  and  on  a  wide  conical  space  which  extends  to 
three  quarters  of  its  length ;  on  the  hinder  edge  of  the  segment  the 
yellow  colour  is  continued  on  the  lower  surface,  but  does  not  form 
a  complete  ring,  bdng  widely  interrupted  in  the  middle ;  the  third 
segment  bordered  with  yellow  behind  on  the  upper  surface.  Wiogs 
dirty  hyaline,  smoky  along  the  costa  and  in  the  radial  cell. 

Allied  to  O.  conftuentus.  Smith,  from  Sumatra,  but  differing  much 
in  colour  from  any  described  species. 

No  particulars  of  capture. 

VESPIDiB. 
POLISTES  BALDER,  Sp.  n. 

Exp.  al.  28  millim. ;  long.  corp.  13  millim. 

Ochreous  yellow,  with  linear  black  markings.  Head  with  a  black 
line  just  above  the  antennsp,  the  ends  of  which  run  upwards  on  each 
side  and  slightly  diverge ;  below  the  antennae  the  clypeal  suture  is 
black,  and  this  curve  is  sometimes  connected  with  the  upper  one  by 
a  black  line  on  each  side  within  the  antennae  ;  a  black  liqe  crosses 
the  head  just  behind  the  ocelli,  over  which  extends  a  continuous 
black  spot ;  the  tips  of  the  mandibles  are  also  black,  as  well  as  the 
basal  parts  of  the  head  and  prothorax.  Thorax  with  all  the  sutures 
more  or  less  black,  sometimes  not  continuously ;  the  central  black 
line  is  freoucntly  incomplete  behind.  Pectus  and  pleura  black,  the 
latter  marked  with  four  or  five  large  and  small  yellow  spots.  Scu- 
tellum,  postscutellum,  and  metathorax  yellow;  the  sutures  rather 
broadly  black ;  groove  of  the  metathorax  black.  Legs  almost 
entirely  yellow  or  reddish  yellow  ;  the  trochanters  and  the  extreme 
tips  of  the  coxae  and  bases  of  the  femora  black.  Abdomen  inclining 
to  reddish  yellow,  but  with  no  distinct  markings,  except  a  black 
spot  above  at  the  base  of  the  1st  segment  and  the  suture  between 
the  1st  and  2nd  segments,  which  is  generally  black.  Wings  smoky 
hyaline,  vrith  brown  nervures;  costal  nervure  and  costal  region 
yellowish. 

Allied  to  P.  hebneus,  but  smaller  and  differently  coloured.  The 
first  segment  of  the  abdomen,  too,  appears  to  be  a  little  longer  and 
more  gradually  widened. 

Two  nests  accompanied  these  Wasps.  They  are  round,  and  the 
smaller  one  is  considerably  raised  in  the  middle.  The  upper  surface 
is  grey ;  the  outer  portion  is  inky  black  towards  the  base,  and 
whitbh  on  the  sides  above. 

One  of  the  Wasps  was  taken  on  October  1  at  Flying-Fish  Cove ; 
a  nest,  with  eggs,  larvae,  and  cocoons,  was  found  on  the  underside 
of  a  branch  at  the  same  place  on  October  2 ;  and  another  nest^  with 
Wasps  flying  round  it,  on  October  5. 
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HEMIPTERA. 

LY6iBID.fi. 
LYOiSUS  SUBKUFKSCENS*  Sp.  n. 

Long.  Corp.  11-13  millim. 

Pitchy  brown  above  ;  the  head,  pronotum,  and  base  of  the  elytra 
bordered  with  dull  red ;  the  ocelli  and  the  space  between  each  eye 
brighter  red ;  antennae  and  legs  pitchy  brown  above  and  below ;  head 
and  body  dull  red  beneath  (in  the  female  the  abdomen  is  shaded 
with  brown  on  the  sides  and  towards  the  extremity,  and  the  legs  are 
of  a  redder  brown  beneath  than  above).  Proboscis  pitchy,  extending 
to  the  middle  of  the  third  segment  of  the  abdomen. 

Allied  to  L.  lanffiusculus,  Walk.,  from  Celebes. 

The  female  was  taken  at  Flying-Fish  Cove  on  October  2. 

HOMOPTERA. 

CiCADIDfi. 
OXYPLBURA  CALYPSO,  Sp.  n. 

Male.  Black,  with  testaceous  markings.  Head  black  ;  front  of 
Tertex  with  a  wide  testaceous  stripe  on  each  side,  extending  from  the 
inside  of  the  eye  to  the  striated  portion  of  the  face.  Longitudinal 
sulcation  broad,  rather  deep,  black,  surmounted  by  a  trapeziform 
ochreous  spot ;  the  transverse  striations,  except  the  upper  ones,  are 
marked  with  ochreous,  ending  in  a  continuous  ochreous  stripe,  not 
striated,  on  each  side  of  the  extremity  of  the  longitudinal  sulcation. 
Sides  of  face  clothed  with  thick  yellowish-grey  hair ;  labrum  with  a 
longitudinal  testaceous  stripe,  expanded  above  and  below ;  proboscis 
testaceous,  black  towards  the  extremity,  and  reaching  as  far  as  the 
hinder  trochanters ;  antennae  black.  Pronotum  testaceous,  entirely 
so  behind;  a  dumbbell-shaped  black  mark  in  front  of  this,  extending 
to  the  front  edge,  and  the  central  sutures  blackish  ;  sides  not  greatly 
expanded,  with  irr^ular  black  markings,  and  clothed  with  grey  hair ; 
mesouotum  black,  with  two  short  thick  tawny  stripes  on  each  side, 
not  reaching  the  front  edge,  and  a  spear-headed  tawny  mark,  filled 
with  black  in  the  middle,  directed  forwards;  scutellum  with  the 
hinder  half  and  lateral  ridges  testaceous.  Abdomen  black ;  sutures 
narrowly  edged  with  testaceous,  especially  on  the  sides ;  segment  7 
with  two  testaceous  dots  in  the  middle  and  a  larger  spot  on  each 
side.  Sternum  mostly  black,  clothed  with  greyish  hair ;  legs  testa- 
ceous ;  COX8B9  four  front  femora,  and  tarsi  streaked  with  black  above ; 
opercula  testaceous,  extending  nearly  to  the  end  of  the  first  segment 
of  the  abdomen.  Abdomen  beneath  testaceous ;  basal  segment  entirely 
black,  the  following  segments  triangularly  blackish  on  each  side  at 
the  base,  the  last  two  lateral  lobes  spotted  with  black.  Tegulse  and 
wings  hyaline,  with  brown  nervures ;  costal  nervures  and  inner  mar- 
ginal nervures  testaceous. 

Allied  to  0,  hufo  and  0.  poHta,  Walk.,  but  differently  marked. 

An  extremely  hairy  pupa,  marked  "  Dug  up,  earth,  October  S^'' 
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accompanied  the  specimeq^  besides  an  empty  pupa-skin^  both  pro- 
bably belonging  to  the  same  species. 

FuLOOKIDiB. 
RiCANIA  FLAYICOffTALIS,  Sp.  n. 

Exp.  al.  20  millim. ;  long.  corp.  7  millim. 

Male.  Head  yellow,  with  four  keels ;  vertex  depressed,  brown, 
except  at  the  sides  and  on  the  median  line ;  front  qoadricarinate,  the 
angles  of  the  oater  carinse  very  prominent,  the  middle  ones  hardly 
proiecting  on  the  frontal  edge ;  all  the  carinie  black,  and  with  a  abort 
darK  line  on  the  clypeus  between  them,  the  middle  ones  rather  wide 
apart,  and  meeting  in  a  point  at  the  extremity  of  the  dypeus. 
Thorax  and  abdomen  blackish  brown  above,  the  thorax  tricarinate, 
varied  with  ferruginous  on  the  sides  and  along  the  outer  edges  of  the 
two  outer  carinsB ;  abdomen  with  the  second  segment  greenish,  and 
the  base  of  the  three  following  segments  ferruginous.  Under  surface 
of  the  body  and  legs  yellowish ;  the  four  front  tibiae  brownish  above ; 
abdominal  segments  edged  behind  with  a  green  line ;  the  last  two 
segments  reddish  brown.  Wings  hyaline ;  fore  wings  with  the 
costal  space  yellow  as  far  as  the  black  stigma,  beyond  which  is  a 
hyaline  space ;  hind  margin  broadly  purplish  brown,  intersected  by 
a  curved  line  nearly  parallel  to  the  bind  margin ;  vrithin  the  middle 
of  thb  runs  a  narrow  vitreous  stripe  coTering  the  outer  half  of  seven 
cells ;  one  or  two  very  irregular  series  of  transverse  cells  beyond  the 
middle  of  the  vring,  not  even  uniform  on  both  sides ;  inner  marginal 
region  tinged  with  yellow,  but  less  strongly  than  the  costa ;  costal 
cross-nervures  not  forked,  but  most  of  the  apical  nervures  beyond  the 
stigma  and  on  the  hind  margin  are  forked.  Hind  wings  hyaline, 
brown  along  the  hind  margin,  the  first  six  or  seven  marginal  nervares 
from  the  tip  furcate  or  bifurcate. 

The  neuration  of  this  and  the  two  following  species  somewhat 
resembles  that  of  R,  panorpce/ormis.  Spin.  No  dates  of  capture  are 
attached  to  any  of  the  specimens. 

RiCANIA  AFFINI8,  Sp.  n. 

Exp.  al.  22  lin. ;  long.  corp.  9  lin. 

Male.  Very  similar  to  the  last  species,  but  darker  above,  the 
brown  bands  on  the  clypeus  beyond  the  inner  carinse  darker ;  under 
surface  of  body  yellow,  with  irregular  black  markings  beneath  the 
wings,  and  a  large  spot  on  the  pectus  between  the  first  two  pairs  of 
legs;  abdomen  not  banded  vrith  green  above,  but  with  a  row  of 
yellow  spots  on  the  sides.  Wings  hyaline,  not  tinged  with  yellow  on 
the  costa  or  inner  margin,  but  with  a  yellow  spot  on  the  costa  (like- 
wise edged  with  black  within)  before  the  black  stigma ;  below  the 
stigma  are  some  small  brown  blotches  along  the  line  of  the  inner  row 
of  transverse  cells  ;  there  are  also  two  small  brown  spots  nearer  the 
base  on  the  lower  half  of  the  wing ;  hind  margin  brown  for  about 
one  sixth  of  the  width  of  the  wing,  and  marked  with  two  irregular 
hyaline  spaces,  each  covering  several  cells ;  close  to  the  hind  margin 
runs  an  interrupted  row  of  small  hyaline  doU.     Hind  wings  hyaline, 
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edged  ivith  brown,  except  towards  the  anal  angle.  Neuration  nearly 
as  in  the  last  species,  but  the  outer  row  of  transverse  celb  less 
numerous. 

RiCANIA  HYALINA,  Sp.  U. 

Exp.  al.  15  millim. ;  long.  corp.  5  millim. 

Male,  Head  yellowish  ;  the  carinae  black*  the  clypeus  marked  with 
brown  lines  between  them ;  the  middle  carinee  not  projecting  on  the 
vertex,  which  is  deeply  and  triangularly  depressed  in  the  middle ; 
thorax  reddish  above,  the  middle  carinee  yellow ;  abdomen  brown 
above,  the  sides  marked  with  yellow,  and  the  segments  bordered 
with  green  behind.  Under  surface  of  the  body  yellow,  the  femora, 
the  extremities  of  the  first  five  segments  of  the  abdomen,  and  a  large 
spot  at  each  side  at  its  extremity  green ;  the  base  of  the  first  five 
abdominal  segments  rich  cream-colour. 

Allied  to  R,  peUucida,  Spin.,  and  R,  panorpafomds.  Germ. 

DIPTERA. 

ASILIDJB. 
LaPHRIA  NIGROCiERULEA,  Sp.  U. 

Exp.  al.  28  lin. ;  long.  corp.  14  lin. 

Head  black  ;  the  hairs  on  each  side  in  front  within  the  eyes  silvery 
white;  beard  and  proboscis  black;  hairs  at  the  back  of  the  eyes 
slightly  greyish.  Thorax  above  inky  black,  hardly  shining;  the 
front,  sides,  and  sutures  clothed  with  white  hair,  inclining  to  silvery. 
Legs  inky  black,  more  shinbg  than  the  thorax,  clothed  with  white 
hair  ;  pulvilli  brown.  Abdomen  deep  purple,  shading  into  green  at 
the  extreme  ends  of  the  segments,  and  with  three  spots  formed  of 
white  hairs  on  each  side  of  tlie  fir^t  three  incisions.  The  first  seg- 
ment of  the  abdomen  is  slijj;htly  expanded ;  the  remainder  are  of 
nearly  equal  width  to  the  extremity,  the  last  segment  being  slightly 
narrowed  and  subtruncated.  "Wings  hyaline  brown,  with  a  very 
slight  purplish  iridescence,  and,  towards  the  base,  more  transparent ; 
halteres  of  a  conspicuous  orange-brown. 

Allied  to  L,  aurifacies,  Walk.,  from  Borneo,  and  to  several  other 
species  from  the  Malay  Archipelago. 

MusciD^. 

Stilbomyia  jucunda,  sp.  n. 

Long.  corp.  7^-10  lin. 

Head  black ;  middle  of  face,  antennae,  &c.  hoary  or  lead-colour ; 
sides  white ;  mouth-parts  reddish ;  hinder  orbits  narrowly  white. 
Thorax  and  abdomen  green,  strongly  punctured ;  front  of  prothorax 
edged  with  hoary ;  abdominal  segments  narrowly  edged  behind  with 
blue-black ;  thorax  beneath,  in  the  middle  and  hinder  portion,  as 
well  as  the  legs,  black ;  sides  of  front  part  of  thorax  green ;  wings 
hyaline  (?)  (discoloured  in  all  the  specimens)  ;  halteres  white ;  spines 
on  the  body  and  legs  black. 

Several  specimens,  without  date  of  capture. 

Allied  to  S.  decrescens.  Walk.,  from  Morty  Island. 
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11.  On  the  Araclmida,  Myriopoda^  and  Land-Crustacea  of 
Christmas  Island.  By  B.  I.  Pocock^  Assistant  Nat. 
Hist.  Museum. 

[Beoeiyed  October  15,  I88a] 

Although  not  extensive  in  numbers  either  of  species  or  indi- 
viduals, Mr.  Lister*B  collection  of  the  above-mentioned  groups  of 
animals  presents  some  features  of  no  little  interest.  No  Chilopod 
has  ere  this  been  recorded  from  the  island,  and  amongst  the  speci- 
mens obtained  are  examples  of  two  species  of  Cryptopa^  a  genus  which 
has  never  before  been  reported  from  any  part  of  the  Oriental  R^on. 
As  might  have  been  expected,  one  of  these  is  new  ;  while,  curiously 
enough,  the  other  is  inseparable  ^om  the  common  C.  hortemU 
(Leach),  which  is  tolerably  abundant  in  the  neighbourhood  of 
London. 

Such  wide-spread  and  well-known  Chilopoda  as  Scohpendra 
moraitans  (Linn.)  and  S.  subspinipet  (Leach)  are  conspicuous  for 
their  absence.  The  two  species  of  Diplopoda  taken  are  new ;  one,  in 
addition,  constituting  a  new  genus ;  but  this  fact,  considering  the 
scantiness  of  our  knowledge  of  the  Diplopod  fauna  of  the  neigh- 
bouring lands,  is  not  surprising.  With  the  exception  of  one  world- 
wide form  the  Arachnida  belong  to  species  that  have  been  described 
only  from  Australia ;  and  it  may  perhaps  be  worth  while  in  this 
connection  to  call  attention  to  the  fact  that  Cflpt.  Maclear  brought 
back  in  1887  one  specimen  of  Lioeheles  austrtdana:  (Fabr.),  a 
Scorpion  that  ranges  from  the  Corea  to  the  Fijis  (see  Proc.  Zool. 
Soc.  1887,  p.  520).  One  species  of  a  land-crab  was  taken.  This, 
in  addition  to  its  being  a  new  species,  is  of  interest  inasmuch  as  it 
renders  justifiable  the  view  that  the  genus  Limnocarcinus  (De  Man) 
should  be  regarded  as  a  synonym  of  Hylteocarcinus  (Wood-Mason). 

CHILOPODA. 

ScOLOPENDRIDiE. 

Cryptops  hortensis  (Leach). 

For  synonyms  and  an  excellent  description  of  this  well-known 
European  species  and  for  references  to  the  literature  which  treats  of 
it,  see  Latzel,  'Die  Mjriopoden  der  Oster.-Ungar.-Monarchie,'  i. 
p.  153  (Alfred  Holder,  Vienna,  1880). 

One  specimen  under  a  stone  in  Flying-Fish  Cove.  Although  I 
have  subjected  this  specimen  to  a  most  careful  examination,  1  can 
find  no  reasonable  grounds  for  separating  it  from  the  common 
European  form. 

Cryptops  inerhipes,  sp.  n. 

Colour  ochraceous,  cephalic  and  anal  segments  darker.  Antenna 
long,  slender,  imperfect,  being  composed  of  but  sixteen  segments ; 
segments  cyliqdrical,  the  proximal  short  and  thick»  and  sparselj 
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hirsute,  the  distal  much  more  slender  and  densely  puhescent.  Head- 
plate  cordate,  hirsute,  without  sulci ;  basal  plate  not  yisible.  MoM- 
lary  stemite  wide,  simple,  with  toothless  but  bristly  anterior  margin ; 
maxillary  feet  bristly,  inner  margin  not  furnished  with  teeth ;  claw 
long  aud  gently  curred. 

Tergites  scantily  hairy  and  sparsely  punctured ;  first  without 
sulci  and  slightly  overlapping  the  head-plate  in  front ;  second  with 
two  shallow  sulci ;  the  rest,  with  the  exception  of  the  last,  bearing  four 
sulci,  two  median,  parallel,  complete,  and  on  each  side  one  which, 
starting  anteriorly  near  the  median  sulcus  of  its  side,  curves  out- 
wards and  terminates  on  the  surface  of  the  tergite  in  the  anterior 
region  of  the  body,  but  reaches,  or  nearly  reaches,  the  hinder  margin 
of  the  plate  in  the  posterior  region  of  the  body  ;  lateral  margins  not 


Fig.  1. 
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raised.  StemUes :  each,  the  first  excepted,  furnished  with  a  median 
longitudinal  sulcus,  aud  most  of  them  with  a  median  transverse 
sulcus,  which  cutting  the  other  at  right  angles  makes  the  form  of  a 
cross.  The  distinctness  of  this  latter  sulcus  is  variable,  and  it 
almost  disappears  in  the  posterior  region  of  the  body.  Anal  segment : 
tergite  with  parallel  lateral  margins  and  angularly  produced  poste- 
rior margin ;  anterior  portion  of  pleurite  furnished  with  large,  not 
close-set  pores  ;  posterior  portion  without  pores ;  posterior  margins 
slightly  convex  and  bristly,  obtuse  below ;  stemite  with  a  median 
anterior  abbreviated  sulcus,  slightly  curved  lateral  margins  and 
convex  posterior  margin.  Legs  (all  that  remain)  remarkably  hirsute, 
but  none  of  the  segments  spiny  or  denticulated. 

Length  about  27,  of  antennae  51  millim. 

One  specimen  beneath  a  stone  in  Fljing-Fish  Cove. 
Proc.  Zool.  Soc— 1888,  No.  XXXVIII.  38 
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This  species  may  be  recogniied  inter  alia  by  its  cylindrical  an- 
tennal  segments^  and  by  the  absence  of  denticles  upon  the  under 
surface  of  the  tibial  and  proximal  tarsal  segments  of  the  anal  legs. 

Geophilida. 

Mecistocephalus  castaneiceps  (Haase). 

Mecistocephalus  castaneiceps,  Haase,  Die  Indisch-Australischcn 
Myriopoden,  pt.  i.  Chilopoden,  p.  102,  pi.  vi.  fig.  109. 

Six  specimens  were  taken  under  stones  in  Flying- Fish  Cove. 

This  species  has  hitherto  only  been  recorded  from  Pulo  Edam,  an 
island  on  the  north  coast  of  Java. 


DIPLOPODA. 

PoLYDESMIDiE. 

Cylindrodesmus,  gen.  nov. 

Genus  generi  Strongylosoma  affine  ;  eo  diserepans  quod  foramina 
repugnatoria,  absentibus  carinis  lateralibus^  in  segmentorum 
superjicie  si  turn  habent  ;  labro  ad  speciem  ferme  quadrata 
lamina  ex  anteriore  capitis  margine  prominentis  con/armato. 

For  other  characters  see  under  the  specific  diagnosis. 

Cylindrodesmus  HIR8UTU8,  sp.  n.     (Fig.  2,  p.  559.) 

Colour  ochraceous  or  testaceous.  Head-plate  remarkably  convex 
in  its  upper  portion  and  cleft  by  a  longitudinal  median  sulcus,  which 
terminates  before  reaching  the  interantennal  space.  This  space 
very  narrow.  Externally  to  the  point  of  insertion  of  each  antenna 
the  head-plate  is  somewhat  deeply  excavated,  to  form  a  groove,  which 
is  boimded  on  the  inner  side  just  above  the  proximal  joint  of  the 
antenna  by  a  rounded  prominence,  and  on  the  outer  side  by  a  con- 
spicuous ridge  which,  sharply  defined  above,  merges  insensibly  with 
the  rest  of  the  head-plate  below,  and  is  continuous  with  the  external 
margin.  Beneath  the  interantennal  space  the  head-plnte  presents 
a  siiallow  transverse  constriction.  The  labrum  is  remarkably  promi- 
nent and  projects  as  a  somewhat  quadrate  prolongation  from  the 
lower  portion  of  the  head-plate,  its  lateral  margins  cutting  the  lateral 
margins  of  the  head-plate  at  about  an  angle  of  135°.  Its  anterior 
margin  is  almost  straight  and  feebly  toothed  in  the  middle,  and  iti 
antero-lateral  angles  rounded.  Head-plate  thickly  clothed  with 
short  hairs  and  closely  but  obscurely  punctured. 

Antenna  short  and  hairy ;  segments  2,  3,  4,  5,  proximally  nar- 
rowed, about  equal  in  length  and  somewhat  cup-shaped;  sixth 
segment  much  larger  and  more  cylindrical  than  those  tiiat  precede 
it  ;  seventh  segment  cylindrical,  small,  but  conspicuous. 

Tergites  not  shining,  dull,  rugulose,  thickly  clothed  with  short 
hairs  and  sparsely  with  longer  hairs:  first  with  simple  margin! 
and  rounded  lateral  angles  ;  second  widened  inferiorly  on  each  side ; 
hinder  half  of  each  of  the  other  somites  above  eveoJy  arched  from 
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side  to  side ;  the  inferior  surface  less  arched,  with  its  plane  meeting 
the  plane  of  the  lateral  surface  almost  at  right  angles.  On  the 
under  surface,  near  the  point  of  junction  of  the  two  surfaces,  there  is 
a  shallow  constriction  which  gives  each  somite  the  appearance  of 
being  furnished  below  on  each  side  with  a  rounded  keel-like  promi- 
nence. These  prominences  form  a  continuous  series  extending  from 
the  lateral  margin  of  the  first  tergite  to  the  posterior  end  of  the  body, 
a  series  which  corresponds  with  the  series  of  inferior  keels  found  in 
some  (  7  all)  species  of  Strongylotoma. 

Foramina  repugnatoria  small,  circular,  with  slightly  raised  mar- 
gins, situated  in  the  middle  of  the  sides  of  the  same  somites,  as  in 
Strongylosoma,  but  not  supported  upon  even  a  trace  of  a  keel ;  those 
in  the  anterior  region  of  the  bodj  situated  in  the  anterior  portion  of 


Fig.  2. 


Cylindrodeamus  hirmfus, 

the  posterior  half  of  each  somite,  those  in  the  posterior  region  of  the 
body  in  the  posterior  portion  of  the  posterior  half  of  each  somite. 
Anal  tergite  produced  behind  into  a  short  rounded  prominence  which 
slightly  overlaps  the  anal  valves ;  margins  of  valves  not  raised ; 
Bubanal  plate  somewhat  quadrate,  with  slightly  concave  and  con- 
verging lateral  margins,  and  slightly  concave  posterior  margin,  at 
each  end  of  which  is  a  prominent  tooth. 

Leffi  hairy.  Copulatory  foot  of  the  male  consisting  of  two 
segments;  proximal  segment,  half  of  which  is  inside  the  body, 
slender  and  cylindrical  above,  stout  below,  and  membranous  on  the 
inner  surface,  where  it  comes  into  contact  with  its  fellow  on  the 
opposite  side  ;  from  its  distal  extremity  on  the  inner  surface  springs, 
at  right  angles  to  it,  the  distal  segment,  which  projects  forwards 
parallel  to  the  long  axis  of  the  body  ;  this  segment  has  the  form  of 
a  slightly  waving  rod  which  is  sharply  upturned  towards  the  distal 

38* 
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extremitjy  where  it  is  bifid ;  proximaUy  it  is  furaisbed  witb  a  few 
longer  and  shorter  hairs. 

Total  length  about  7  milliro. 

Five  males  and  six  females  were  taken  under  stones  in  Flying- 
Fish  Cove. 

JULIDJB. 

Spirostreptus  (Nodopyoe)  exoccbti,  sp.  n. 

Species  belonging  to  the  immucronate  horaomorphous  group. 

Number  of  somites  54  or  55.     Total  leneth  about  22  millim. 

Head-plate  convex  from  above  downwards  and  from  side  to  side, 
marked  above  with  a  short  median  sulcus ;  eyes  small,  consisting  of 
about  sixteen  or  seventeen  ocelli;  front  sparsely  punctured  and 
hirsute ;  labial  margin  slightly  concave  and  furnished  with  five 
small  teeth. 

Somites,  Anterior  and  posterior  margins  of  the  first  tergite 
converging  gradually  and  meeting  at  an  angle  of  about  50° ;  apex 
of  angle  rounded,  vrith  raised  margin ;  antero-lateral  margin  as  far 
as  the  region  of  the  eyes  raised ;  running  from  the  anterior  margin 
of  the  tergite,  from  a  point  on  a  level  with  the  ocular  area  back- 
wards and  downwards  to  the  posterior  margin,  is  a  single  sulcus, 
above  the  posterior  extremity  of  which  there  may  be  a  few  short 
sulci.  Infero-lateral  portions  of  the  hinder  half  of  each  somite 
longitudinally  striated,  the  striae  being  somewhat  widely  separated ; 
foramina  repugnatoria  small,  round,  situated  in  the  middle  of  the 
plate  above  the  striated  portion  ;  upper  surface  of  somites  bearing  a 
few  setiferous  punctures,  the  hinder  half  of  each  divided  by  a 
complete  sulcus. 

Anal  tergite  hirsute,  not  posteriorly  produced  into  a  process 
which  overhangs  the  anal  valves ;  anal  valves  hirsute,  not  prominent, 
with  margins  not  compressed ;  subanal  plate  evenly  rounded. 

Colour  shining  black  ;  hind  margins  of  segments  and  labial  r^ons 
lighter  ;  legs  testaceous.  One  specimen,  which  has  in  all  probabilitj 
lately  undergone  a  moult,  is  pale-coloured. 

Five  specimens  (one  d  )  taken  under  stones  in  Flying-Fish  Cove. 


ABACHNIDA. 
Epeirida. 

NePHILA  NI6RITAR8I8  (L.  Koch). 

Nephila  niffritarsis,  L.  Koch,  Die  Aracbniden  Australiens,  ftc, 
i.  p.  152,  pi.  xii.  fig.  4. 

Seven  adult  female  specimens  from  the  lower  slope  above  Flying- 
Fish  Cove. 

This  Australian  species  was  described  by  Dr.  Koch  from  speci- 
mens obtained  from  Kockhampton  and  Port  Mackay. 

Received  with  the  above  were  four  immature  specimens  of  NepkUa 
which  I  cannot  with  certainty  identify.      Probably  they  are  the 
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youDK  of  N,  nigritarsis.  A  note  by  Mr.  Lister  refers  to  them  as 
**  spiders  forming  vertical  geometrical  webs  close  together  in  parallel 
planes  with  cross-lines  between  them." 

AlTIDiB. 
HOMALATTUS  AURATU8  (L.  Koch). 

Homalattua  auratus,  L.  Koch,  op.  cit.  ii.  p.  1087>  pi.  xct.  figs. 
4,5. 

Two  specimens. 

This  species  was  recorded  by  Dr.  Koch  from  the  following 
localities  in  Australia — Rockhampton^  Qnjndah,  Peak  Downs»  and 
Cape  York. 

SpARA88ID>B« 

Heteropoda  venatoria  (Linn.). 

For  synonyms  of  this  Spider  see  Keyserling,  *  Die  Spinnen  Ame- 
rikas,'  Laterigrada,  p.  337. 

This  species  is  found  in  all  tropical  countries. 

An  adult  female,  with  egg-bag,  and  several  immature  individuals 
were  taken  in  Flying-Fish  Cove.  Mr.  Lister  describes  the  egg-bag 
as  having  been  found  suspended  amongst  the  irregularly  crossing 
threads  of  the  web. 


CRUSTACEA. 

Geocarcinidjk. 

HvLiEOCARciNUS  (Wood-Masou). 

HyloBOcareinuBy  Wood- Mason,  Joum.  As.  Soc.  Beng.  xlii.  pt.  2, 
p.  258,  pis.  XV.,  xvi.  (1873). 

Limnocareinus,  De  Man,  Notes  from  the  Leyden  Museum,  i. 
p.  65  (1879). 

For  my  reasons  for  considering  Limnocareinus  synonymous  with 
Hylteocarcinua  see  below. 

HvLiEOCARCINUS  NATALI8,  Sp.  U. 

Carapace  thickly  and  finely  punctured  above;  posterior  two 
thirds  nearly  flat,  anterior  thira  sloping  convexly  forwards  ;  cardiac 
region  with  a  low  elevation  on  each  side  in  front,  wrinkled  behind  ; 
branchio-cardiac  grooves  indistinctly  defined ;  gastric  region  sharply 
marked  off  behind  from  the  cardiac  and  branchial  regions  by  a 
groove  which  curving  forwards  on  each  side  passes  into  the  hinder- 
most  of  the  three  smooth  pale  spots,  termed  by  Wood-Mason  the 
''  tell-tale  marks  of  descent "  ;  running  obliquely  forwards  from  each 
of  these  spots  is  the  conspicuous  cervical  groove,  which  in  the 
middle  of  its  course  dilates  into  the  second  pale  spot  and  terminates 
in  the  third  at  the  external  margin  of  the  orbit ;  epibranchial  region 
separated  from  the  mesobranchial  by  a  groove,  which  anteriorly 
breaks  up  and  falls  short  of  the  superior  margin  of  the  carapace ; 
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protogastric  and  branchial  regions  in  front  marked  with  sqaamiforni 
tubercles,  which,  running  into  definite  series,  are  continued  on  to  the 
inferior  lateral  surface  of  the  carapace ;  these  tubercles  become 
finer  as  thej  approach  the  bases  of  the  legs,  and  disappear  entirely 
towards  the  facial  region;  there  is  no  distinct  line,  either  of 
tubercles  or  denticulations,  separating  the  superior  from  the  inflected 
regions  of  the  carapace,  although  close  to  the  external  mai^in  of  the 
orbit  there  is  a  conspicuous  tooth,  and  separated  from  this  by  the 
distance  of  one  miliim.  another  smaljer  tooth ;  these  teeth  together 
with  the  external  suborbital  lobe  constitute  the  upf/Q'Mllllu  <Sf  an 
almost  smooth  area,  which  is  bounded  below  by  a  finely  serrate 
transverse  ridge,  running  outwards  from  the  margin  of  the  epistoma. 
Anterior  half  of  the  gastric  region  marked  with  a  conspicuous 
median  longitudinal  groove,  which  terminates  in  front  between  the 
slightly  prominent  epigastric  lobes ;  front  vertical,  narrow,  with 
raised  margin  and  feebly  convex  anterior  border ;  orbits  a  little  wider 
than  long,  with  superior  border  externally  finely  serrate,  internally 
smooth ;  external  suborbital  lobe  obsoletely  dentate  and  separated 
from  the  internal  suborbital  lobe  by  a  space  which  is  about  half  as 
great  as  the  space  separating  the  internal  lobe  from  the  front. 

Ext.  maxiilipedes.  Inner  margins  scantily  hairy ;  exopodite 
shorter  than  the  second  (ischial)  segment  and  concealed  behind  it ; 
ischial  segment  nearly  as  wide  as  it  is  long ;  the  third  (meral) 
segment  depressed  in  the  middle  of  its  surface,  thickly  clothed  with 
hair  externally,  and  with  its  anterior  margin  excised ;  the  small 
apical  segments  densely  hairy  and  not  concealed  behind  the  meral 
segment. 

Chelipedei  externally  beset  with  squamiform  tubercles  and 
scantily  clothed  with  short  black  hairs ;  equal  in  size  and  identical 
in  shape ;  meru9  triangular ;  anterior  border  slightly  concave ; 
posterior  border  convex,  inferior  border  flat ;  antero-inferior  angle 
denticulate,  postero-inferior  angle  and  superior  angle  spinous; 
carptut  posteriorly  (externally)  convex,  above  anteriorly  (internally) 
armed  with  three  sharp  teeth  ;  propodus  convex  laterally,  with 
superior  and  inferior  borders  slightly  convex  from  before  backwards; 
dactylus  gently  curved,  when  closed  its  teeth  are  almost  in  contact 
with  those  of  the  dactylar  prolongation  of  the  propodus. 

Legi  beset  with  squamiform  tubercles  and  distally  somewhat 
thickly  clothed  with  black  hairs  disposed  in  longitudinal  series; 
superior  angle  of  the  meral  segments  slightly  spinous  distally  ;  pro- 
podal  and  dactylar  segments  furnished  above  and  below  with  two 
series  of  coarse  spines.  Sternum  and  postabdomen  closely  punc- 
tured. 

Measurements  (in  mil Umeires): — Carapace — width  19,  length  15|; 
width  of  front  4,  of  orbit  3^,  length  of  orbit  2^  ;  width  of  posterior 
margin  of  carapace  8  ;  width  of  sternum  14^,  length  11  (measured 
from  its  anterior  apex  to  the  base  of  the  abdomen)  ;  length  of  abdo- 
men 9:J  ;  length  of  chelipede — merus  6^,  carpus  5,  propodus  (above) 
3j.  dactylus  6  ;  second  leg — length  of  merus  11^,  carpus  6  ;  pro- 
podus 6^,  dactylus  8. 
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Two  male  (probably  young)  specimens  taken  under  a  log  in  the 
higher  part  of  the  island,  about  two  hundred  feet  from  the  summit. 

In  1873  Prof.  James  Wood-Mason  described  a  species  of  Land- 
Crab  which  he  raised  to  the  rank  of  a  new  genus,  Hylaocarcinus, 
on  the  strength  of  the  separation  of  the  front  from  the  internal  sub- 
orbital lobe,  two  skeletal  pieces  which  in  Geocardnus  and  Pelocar^ 
cinus  are  confluent.  An  additional  differential  character  is  the 
partial  concealment  of  the  apical  segments  of  the  external  maxillipede 
behind  the  inner  angle  of  the  merus  of  that  appendage,  these  apical 
segments  being  concealed  in  Oeocarcinus,  visible  in  Felocarcinus. 

Six  years  later  Dr.  De  Man  established  a  fresh  genus,  Limnocar- 
eintis,  upon  a  specimen  of  a  Land-Crab  which  differs  mainly  from 
Hylaocarcinus  in  the  entire  visibility  of  the  apical  segments  of  the 
external  maxillipede  and  in  the  smaller  space  between  the  front  and 
the  internal  suborbital  lobe.  These,  at  all  events,  are  the  characters 
upon  which  the  genus  was  founded. 

Now  there  is  a  two-fold  reason  for  regarding  HyUeocarcinus  humii 
and  Lmnocarcinus  intermedius  as  referable  to  one  genus.  Firstly, 
the  degree  of  concealment  of  the  distal  segments  of  the  external 
maxillipede  is  a  character  which,  in  the  allied  genus  Geocardnus,  is 
subject  to  a  considerable  amount  of  variation,  and  therefore  by 
analogy  is  of  no  great  value  in  the  case  of  the  species  under  discus- 
sion. Secondly,  Hylceocarcinut  humii  is  in  one  particular  inte rmediate 
between  Limnocarcinus  intermedius  and  the  species  described  above ; 
a  species  which,  on  account  of  the  freedom  of  the  apical  segments  of 
the  external  maxillipede,  is  undoubtedly  referable  to  the  genus  Lim- 
nocarcinus  as  defined  by  De  Man.  The  above-mentioned  particular 
is  found  in  the  relations  inter  se  of  the  front  and  the  two  suborbital 
lobes.  For  in  L.  intermedius  the  distance  between  the  front  and  the 
inner  lobe  is  said  to  be  equal  to  half  the  distance  between  the 
inner  lobe  and  the  outer  lobe ;  in  H.  humii  the  two  distances  are  about 
equal ;  in  H.  natalis  the  distance  between  the  front  and  the  inner  lobe 
is  about  twice  as  great  as  the  distance  between  the  inner  lobe  and 
the  outer  lobe. 

Now  these  facial  features  present  in  Geocardnus  an  arrangement 
which  is  at  least  as  constant  as  the  degree  of  concealment  of  the 
apical  segments  of  the  external  maxillipede.  It  is  clear,  therefore, 
that  the  one  character  is  of  not  less  value  as  a  sign  of  affinity  than 
the  other. 

It  is  certainly  true  that,  so  far  as  the  external  maxillipede  is  con- 
cerned, the  relationship  between  L,  intermedins  and  //.  natalis  is 
greater  than  the  relationship  between  L,  intermedins  and  H.  humii 
or  between  H.  natalis  and  H.  humii.  But  the  fact  that  in  the  otiier 
character  mentioned  H.  humii  is  intermediate  between  H,  natalis  and 
L.  intermedins  appears  to  me  to  make  it  desirable  either  to  consider 
the  three  forms  to  be  referable  to  but  one  genus,  or  to  keep  the  names 
Hylaocardnns  and  Limnocarcinus  for  their  respective  species,  humii 
and  intermedins,  and  to  constitute  yet  a  third  genus  for  H,  natalis. 
But  of  the  two  courses  it  is  assuredly  more  expedient  to  adopt  the 
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former ;  and  if  this  be  done  the  genus  must,  in  accordance  with  the 
laws  of  priority,  be  named  Hylaoeareintu. 

The  three  species  of  this  genus  maj  be  separated  as  follows : — 

a.  Terminal  segments  of  ext.  maxillipedes  partially  risible ;  distance 
between  front  and  inner  suborbital  lobe  equal  to  the  distance 
between  the  inner  and  outer  lobes. 

H.  humii  (Wood-Mason),  Nicobar  Islands. 

h.  Terminal  segments  of  ext.  maxillipedes  almost  wholly  risible. 

c'.  Distance  between  front  and  inner  suborbital  lobe  twice  as  great 
as  distance  between  inner  and  outer  lobes. 

H,  natalisy  sp.  n.,  Christmas  Island. 

h\  Distance  between  front  and  inner  lobe  half  as  great  as  dis- 
tance between  inner  and  outer  lobes. 

H.  intermedius  (De  Man),  Celebes. 


December  18,  1888. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  November  1888  : — 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  November  1888  were  53  in  number.  Of  these,  34  were 
acquired  by  presentation,  9  by  purchase,  and  10  on  deposit.  The 
total  number  of  departures  dunng  the  same  period,  by  death  and 
removals,  was  95. 

The  most  noticeable  additions  during  the  month  were : — 

1 .  A  specimen  of  the  Small-clawed  Otter  {Lutra  leptonyx)  of  India, 
presented  by  W.  L.  Sclater,  Esq.,  F.Z.S.,  Deputy  Superintendent, 
Indian  Museum,  Calcutta,  new  to  the  Society's  Collection. 

2.  A  Monkey  of  the  genus  Cercopitheau,  from  South  Africa, 
apparently  referable  to  the  Samango  Monkey  {Cereopiiheeus  io- 
mango),  new  to  the  Society's  Collection. 


The  following  papers  were  read :- 
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1.  Descriptions  of  fourteen  new  Species  of  Shells  from 
China,  Japan,  and  the  Andaman  Islands,  chiefly  col- 
lected by  Deputy  Surgeon-Gen.  R.  Hungerford.  By 
G.  B.  SowERBY,  F.Z.S.,  F.L.S. 

[Beoeiyed  October  23, 1888.] 

(Plate  XXVin.) 

MuREX  suPERBus,  n.  sp.     (Plate  XXVIII.  figs.  10,  11.) 

Testa  Jusiformis,  soliduhy  albida,  pro/use  /usco  variegata  ;  spira 

medioeriter  elongata ;   anfractua  9,  convexi,  subrotundatiy  em- 

bryonaka  1||,  laves^  sequentea   longitudinaliter  nodoso-plieati, 

varicibus  3,  subangtUatis  squamosia  hie  illie  spinosU  muniti, 

liris  transversis  numeroaU  undulatia  granulatis  eximiefuaeo  al' 

boque  articulatia  cincti  ;  ultimus  spiram  superans,  supeme  sub- 

inftatus^  basin  versus  attenuatus,  in  caudam  oblique  recurvam 

desinens,  varicibus  3,  subrotundatis,  medioeriter  elevatis,  eximie 

squafnosis,  infra  medium  egregie  laminato-frondosis  instruetus; 

apertura  rotunde  ovatOy  parviuseula,  in  canalem  fere  elausum 

desinens,  intus  earulea;  peristoma  album,  margins  collumellari 

albo,  Icevi^  extemo  ad  limbum  erenato.     Operculum  typicum. 

Long,  70,  maj\  diam.  32  milL;  apertura  18  millim.  longa^  15  lata, 

Hab.  Hougkong. 

A  yery  beautiful  shell,  bearing  no  very  close  resemblance  to  any 
hitherto  described  species.  In  form  it  is,  perhaps,  most  nearly  repre- 
sented by  M,  senegalensis.  The  canal,  or  rostrum,  is  directed  ob- 
liquely and  curved  upwards.  The  surface  of  the  shell  is  exquisitely 
ornamented  with  fine  beaded  ridges,  articulated  with  brown  and 
white,  and  the  varices  are  fringed  with  short  vaulted  scales,  which 
become  longer  and  frondose  towards  the  base. 

A  single  specimen  in  perfect  condition,  brought  by  Dr.  Hungerford 
from  Hongkong,  is  the  only  one  at  present  known.  Now  in  the 
collection  of  Mr.  J.  J.  Mac  Andrew.  ' 

MrrRA  EXQUiSFTA,  n.  sp.     (Plate  XXVIII.  fig.  7.) 

Testa  elongata,  subcylindraceo-fusiformis,  muHicostata,  cameo- 
albida,fulvofuscoqueinterruptimfasciata;  spira  turrita,  acumi- 
nata, subgradata,  ad  apicem  acuta  ;  anfr actus  10,  supeme  ro- 
tunde angulati,  deinde  levissime  convexi;  cost  is  13-1 6,  conspicuis 
leviter  planulatis  muniti,  spiraliter  inter  eostas  sulcati ;  anfr. 
ultimus  oblongus,  spiram  aliquanto  superans,  fasciis  2-3,  fulvo 
fuscoque  bcdteatus,  et  linea  interrupta  supra  medium  cinctus, 
basin  versus  attenuatus,  leviter  recurvatus,  oblique  sulcatus ; 
apertura  angusta,  intus  purpureo-fusco  tincta,  lirata ;  labrum 
subacutum,  politum,  haud  erenulatum ;  columella  inttqualiter  4-5- 
plieata. 

Long,  23,  maj,  diam,  7  ;  apert.  long,  11,  maj,  lat,  1|  millim, 

Hab,  Port  Blair,  Andaman  Island. 

A  pretty  little  species  of  the  Turrieuia  section.     Of  the  four 
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specimens  brought  bj  Dr.  Hungerford,  one  is  less  closely  ribbed 
than  the  others,  and  is  a  trifle  larger  than  the  type,  of  which  the 
dimensions  are  given  above ;  while  the  two  others  are  considerably 
smaller.  The  spiral  sulci  on  the  upper  whorls,  and  on  the  upper 
part  of  the  last  whorl,  are  interrupted  by  the  longitudinal  ribs,  while 
those  towards  the  base  cross  them  obliquely.  The  painting  consists 
principally  of  three  broad  bands  of  yellowish  buff  and  brown,  and 
the  two  larger  specimens  exhibit  a  line  of  the  lighter  colour  inter- 
rupted by  the  nbs,  situated  a  little  above  the  middle  of  the  body- 
whorl. 

MiTRA  BRioNiE,  u.  sp.     (Plate  XXVIII.  figs.  3,  4.) 

Testa  fusi/ormis,  solidiuscula;  spira  acuminata,  turrita,  adapicem 
acuta  ;  an/r actus  9,  convesiusculi,  longitudinaliter  costati,  sulcis 
haud  pro/undis  supeme  sculpti,  primi  4-5  nxgro-Jksco  suffusi^ 
sequentes  /ulvo-fusci,  albo  unifasciati^  interdum  fusco  bUineati  ; 
costis  (in  an/r.  ult,,  penult,  et  antepenult.)  supeme  ongulatiM  ; 
anfr,  uitimus  mediocriter  elongatus,  zona  lata  viridescenti-fusca 
cinctus,  anffulatus,  supra  angulum  levissime  concenms,  basin 
versus  leviter  attenuatus,  vix  recurvatus,  oblique  sulcatus  ;  cosiis 
ad  angulum  latis  conspicuis,  deinde  evanidis  ;  aperiura  medio- 
criter lata,  intus  lirata ;  labrum  leviter  incrassatum,  politum, 
nigro-fuscum  ;  columella  inaqualiter  quadriplicata. 
Long.  37,  maj.  diam.  13;  apert.  longa  20,  maj.  lat.  4  millim. 
Hab.  Port  Blair,  Andaman  Island. 

A  pretty  species  of  the  *'Turricula"  section,  and  allied  to  M.  vul- 
pecula  and  M.  corrugata,  but  evidently  distinct.  The  three  speci- 
mens collected  by  Dr.  Hungerford  are  all  characterized  by  a  b^wn 
belt  with  a  greenish  tinge,  surmounted  by  a  narrow  white  band. 

MiTRA  MiLLEPUNCTATA,  u.  sp.     (Plate  XXVIII.  figs.  5,  6.) 

Testa  oblongo-ovata,  utrinque  acuminata;  spira  parviuscula,  acuta; 
sufura  impressa ;  anfractus  7-8,  convexi  ;  liris  numerosis  sub- 
nodulosis,  lira  minore  intercurrente  spiraliter  sculpti,  longitudi- 
naliter inconspicue  sulcati,  maculis  minutis  /uscis,  muUiseriatim 
dispositis  ornali ;  anfractus  uitimus  subventricosus,  fulvo  bifas- 
ciatusy  basin  versus  leviter  contractus,  haud  recurvatus  ;  apertura 
mediocriter  lata,  labrum  crenulatum,  columella  in€equaliter  sex^ 
plicala. 
Long.  24,  maj.  diam.  9  ;  apert.  longa  15.  maj.  lat.  3^  millim. 
Hab.  Port  Blair,  Andaman  Island. 

An  exquisite  little  species  of  the  ^* Scabricula**  section,  with  a 
shorter  spire  than  others  of  the  group  ;  the  spiral  ridges  are 
numerous  and  very  slightly  nodulous,  with  a  very  fine  (in  some 
cases  duplicate)  ridge  running  between.  The  painting  consbts  of 
numerous  minute  brown  spots  and  two  rather  faint  buff  bands. 

Pleurotoma  notata,  n.  sp.     (Plate  XXVIII.  fig.  17.) 

Tesla  elongato-fusiformis,  albida,  fulvo  fuscoque  fasdata,  strigata 
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etnotaia;  spiraelongata^  acuminata;  anfracius  H^planattMion" 
vexi,  superiores  angulaii,  infra  wturam  excavati,  liri$  numerosis 
parum  elevatia^ftisco  minute  notatis,  lira  minore  intercurrente 
spiraliter  sculpti ;  sutura  anguate  eanaliculata  ;  an/ractus  ultimus 
subrotundatus,  ad  basin  valde  contractus,  et  mediocriter  produo- 
tus  ;  apertura  ovata»fauce  albida;  columella  rectiuecula,  glabra, 
labro  arcuato,  einu  pro/undiueculo  emarginato,  canali  breciusculo* 

Long,  55,  maj,  diam.  17  milUm. 

Hab,  Hongkong. 

A  Pleurotoma  belonnng  to  the  section  **  Turris,**  and  allied  to  P. 
einguli/era ;  transversely  finely  ridged  throughout,  the  ridges  heing 
articulated  with  minute  brown  dots. 

Pleurotoma  (Bela)  lacbyi,  n.  sp.    (Plate  XXVIII.  fig.  15.) 

Testa  fusiformie,  utrinque  acuminata,  sordide  alba  ;  spira  elongata, 
acuminata ;  an/ractus  rotunde  convexi,  longitudinaliter  oblique 
multiplicati,  spiraliter  liris  numerosis  angustis  con/ertis  rotun- 
datis  sculpti ;  an/ractus  ultimas  superne  rotundatus,  in/erne  at- 
tenuatus,  paulo  productus  ;  apertura  elongato-ovata,  columella 
leviter  contorta,  labro  leviter  arcuato,  sinu  latiusculo  hand  pro- 
/undo  emarginato  :  canali  brevi. 

Long.  16,  maj,  diam.  5  millim. 

Hab.  Hongkong. 

A  species  resembling  in  form  Bela  pyramidalis  (Strotn),  closely 
sculptured  with  spiral  ridges  and  longitudinal  ribs. 

Pleurotoma  (Bela)  honkongensis,  n,  sp.  (Plate  XXVIII. 
fig.  16.) 

Testa  abbreviata,  alba;  spira  abbreviato-turrita ;  an/ractus  6, 
primi  2  Iteves,  rotundati,  sequentes  angulati,  valde  clathrati ; 
sutura  impressa;  an/ractus  ultimus  pyri/ormis,  superne  angulatus, 
supra  angulum  leviter  concavus,  in/ra  angulum  coiivexus,  undique 
liris  spiralibus  elevat is  (ctrc.  10)  et  laminis  lonyitudinalibus  magis 
numerosis  clathratus  ;  apertura  oblonga,  columella  leviter  sinu- 
ata,  labro  via  emarginato. 

Long.  6,  maj.  diam.  3  millim. 

Hab.  Hongkong. 

A  small  white  species  of  the  typical  form  of  the  Arctic  B€l€e,  very 
strongly  and  beautifully  latticed  throughout. 

Oniscia  macandrewi,  n.  sp.     (Plate  XXVIII.  figs.  1,  2.) 

Testa  subovata,  solidiuscula,  albida, /usco /asciata.  et  irregulariter 
/ulvo  /uscoque  maculata ;  spira  acuta,  gradata ;  an/ractus  7, 
primi  2-3  ictves,  rotundati,  sequentes  2  spiraliter  sulcati,  in- 
conspicue  longitudinaliter  plicati,  deinde  angulati  et  cancellati  ; 
an/r.  ultimus  longitudinaliter  dense  lamellosus,  costis  circ,  1 1 
rotundatis  ubique  nodulosis  transversim  instructus,  superne  an- 
gulatuSt  supra  angulum  concavus,  in/ra  angulum  convexus,  turgi- 
dulus,  basin  versus  leviter  contractus,  ad  canalem  levissime  re- 
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eurvus ;  columella  late  expansa,  irregulariter  pustulaia  et  plicaia  ; 
labrum  incrassatum,  reflexum^  liris  brevibus  denti/ormUnu  mv- 
fiiVtim. 

Lonff.  45,  maj.  diam.  23;  apert.  long.  29»  maj.  lot,  5  millim. 

Hob.  Japan. 

j(Ln  interesting  new  species,  intermediate  in  form  between  O.  eoii- 
cellata  (Sowb.)  and  0,pondero8a{J^x\ey).  The  former  is  common 
at  Hongkong,  and  the  latter,  quoted  in  the  Paetel  catalogue  as  inhabit- 
ing Japanese  waters,  is  extremely  rare.  Compared  with  O.  cancel- 
lata,  tne  new  species  is  much  more  gibbous  and  pjriform,  and  the 
transverse  ridges  are  not  raised  into  prickly  scales  on  the  ribs ;  the 
colouring  is  also  different,  consisting  principally  of  angular  blotches 
of  light  and  dark  brown.  Compared  with  O.  ponderota  it  is  much 
higher  in  the  spire,  and  the  nodules  are  much  smaller  and  less 
prominent.  Two  specimens  found  by  Dr.  Hongerford,  the  most 
perfect  of  which  is  now  in  the  collection  of  Mr.  James  J.  MacAndrew. 

Cancellaria  fusca,  n.  sp.    (Plate  XXYIII.  fig.  12.) 

Testa  elongata,  utrinque  acuminata,  iolidiuacula^  fusca,  spira  tur~ 
rita,  gradata  ;  anfractua  7,  sutura  escavata  divisi,  primi  2  (em- 
bryonales)  laves,  sequentes  leviter  convexi,  spiralUer  filo  striati, 
longitudinaliter  costatt,  costis  rotundatis,  subcrenulatis,  supeme 
angulato-productis ;    anfiractus  ultimus  supeme  angulatus,  ad 
unguium  fascia  pallida  obscure  cincta,  supra  angulum  excavatus, 
infra  angulum  mediocriter  convexus,  costis  longitudinalibus  cire, 
8  munitus,  basin  versus  attenuatus,  anguste  umbilicatus ;  aper- 
tura  elongatO'Subtrigona,  fauce  fusca,  obscure  lirata :  columella 
leviter  depressa,  polita,  oblique  triplicata ;  labrum  arcuatum^ 
politum. 
Long,  14,  maj,  diam,  7;  apert.  long,  7,  maj.  lat,  3  millim. 
Var.  minor.  Testa  brevior,  magis  inflata. 
Long,  8,  maj.  diam,  5  millim. 
Hab.  Hongkong. 

This  species  is  allied  to  C.  c(»/i/«ra  (Sowb.),  of  an  almost  uniform 
brown  colour,  with  an  elevated  spire  and  an  excavated  suture.  The 
longitudinal  ribs  are  slightly  nodulous  or  crenulated.  Of  the  four 
specimens  in  the  Hungerford  collection  three  are  of  the  variety 
minor. 

Calliostoma  hungerfordi,  n.  sp.     (Plate  XXYIII.  fig.  14.) 

Testa  conica,  imperforata,  grisea,  cceruleo-tincta,  fusco  sparsim 
macula  ta,  adapicem  nigro-fusca,  ad  basin  fusco  triseriatim  punc^ 
tata  :  spira  acutiuscula ;  anfractus  7,  sutura  impressa  divisi, 
convexi,  obtuse  angulati,  striatic  spiraliter  irregulariter  lirati, 
liris  supremis  minutissime  granulatis;  anfr.  ultimus  obscure 
biangulatus,  ad  basin  convexus,  dense  spiraliter  liratus,  et  decus^ 
satim  striatus  ;  apertura  oblique  subquadrata  ;  columella  leviter 
obliqua,  margaritacea.  Operculum  tenue,  comeum,  tnultispirale, 
extus  concavum. 

Alt,  24,  maj,  diam,  25  millim. 
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Var.  /3.   Testa  fuha,  albofuscoque  obscure  strigata. 

Alt.  29,  diam.  28  millim. 

Hah,  Japan. 

Allied  ioTroehilus  uiitctfx  (Danker)  and  Trochilus  eoii«or«(Li8chke), 
but  differing  from  both  in  form  and  sculpture.  The  species,  like 
T.  unicus,  seems  to  vary  considerably  in  colour.  Only  one  specimen 
of  each  of  the  two  varieties  is  at  present  known. 

MiNOLiA  CHINEN8I6,  u.  sp.     (Plate  XXVIII.  fig.  13.) 

Testa  conica,  mediocriter  umbiticata,  grisea,  slrigis  albidis  angusiis, 
undulatis  {ad  basin  magis  conspicuis)  undique  amata,  nitida ;  spira 
acutiuscula,  mediocriter  elevata,  gradata  ;  anfractus  7,  sutura  im- 
pressa  divisi,  striis  obliquis  tenuissimissculpti,  supeme  bicarinaii; 
anfractus  ultimus  infra  obtuse  angutatus,  ad  angutum  carinaius, 
ad  basin  convexus,  plus  minusve  spiraliter  sulcatus ;  umbilicus 
rotundus,  profundus,  liratus ;  apertura  oblique  subquadrata. 
Operculum  corneum,  tenue,  muUispirale,  extus  concavum. 

Aft,  1 0,  maj.  diam.  1  i  millim* 

Hah,  Hongkong. 

In  form  like  Minolia  biangulata  (A.ngas),  but  much  larger,  obliquely 
striated,  and  without  the  beaded  ridge  bordering  the  umbilicus.  The 
interior  of  the  umbilicus  is  spirally  grooved. 

Turcica  chinensis,  n.  sp.     (Plate  XXVIII.  figs.  8,  9.) 
Testa  trochiformis,  alba ;  spira  elata,  acuta ;  anfractus  9,  sutura 
canaliculata  divisi,  primi  2-3  laves,  cateri  concavo-declives,  ob- 
lique obscure  striati,  supeme  concavo-depressi,  plicis  numerosis 
rugosis  coronati,  infeme  carina  rotundata  corrugata  spiraliter 
marginati,  infra  carinam  profunde  canaliculati  etfoveolati;  basi 
convexa,  costis   6   confertiusculis,  rugoso  transversim  plicatis, 
interstitiis  foveolatis  sculpta  ;  apertura  subrotunda,  fauce  mar- 
garitacea,  lirata ;  columella  rectiuscula,  margaritacea,  obscure 
unituherculata. 
Alt,  20,  maj,  diam,  19  millim, 
Hab.  Hongkong. 

Compared  with  Turcica  elisa  (A.  Adams),  the  body- whorl  is  larger 
in  proportion  to  the  spire,  the  keel  more  prominent,  and  the  suture 
more  deeply  excavated.  The  whorls  have  two  rounded  nodulous 
keels,  the  space  between  which  is  emooth  excepting  for  the  fine 
oblique  strise.  The  base  is  strongly  corded  and  aeeply  pitted.  Of 
the  only  two  specimens  known,  one  is  in  the  National  Collection  at 
South  Kensington,  and  the  other  in  that  of  Mr.  Mac  Andrew. 

Dentalium  compressum,  n.  sp.     (Plate  XXVIII.  fig.  18.) 

Testa  latiuscula,  fere  recta,  acuta,  inaqualiter  compressa,  versus 
apicem  leviter  inclinata  ;  fulva,  fusco  irregulariterfasciata  ;  cos- 
tellis  inaqualibus  numerosissimis  plano-convexis  sculpta,  striisque 
vix  conspicuis  transversis  cancellata ;  fissura  longa,  angusta ; 
apertura  subovalis. 

Long,  72,  maj,  diam,  12  millim, 

Hab,  Hongkong. 
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A  Terj  distinct  and  remarkable  species,  more  highly  coloured  than 
Its  congeners ;  but  it  is  chiefly  distinguished  by  its  curiously  com- 
pressed form.  A  second  specimen,  brought  by  Dr,  Huugeiford,  is 
only  62  millimetres  in  length,  and  rather  wider  in  proportion.  It 
is  rather  lighter  in  colour,  but  presents  all  the  same  characters,  con- 
firming the  specific  importance  of  the  chief  characteristic,  which 
might  otherwise  have  been  thought  accidental. 

Pectunculus  yessoensis,  n.  sp.    (Plate  XXVIII.  fig.  19.) 

Testa  suborbicularis,  compressa,  solida,  sordide  alba,  zonis  maeulis- 
que  rufo-fuscis  angulatis picia,  slriis  minimis  decussatim  sciUpta ; 
umbones  acutiusculi,  approximati ;  area  ligamenti  parva  et  an- 
gusta ;  margo  dorsalis  anticus  longiusculus  declivis,  posticus 
elongatus  valde  declivis,  obtuse  anguiatus  ;  margo  ventratis  an- 
ticus vatde  arcuaius,  posticus  obscure  anguiatus;  epidermis 
fusca,  holoserica  ;  jpagina  interna  alba ;  crena  in  margine  veniris 
longiuseula,  erassce. 
Diam,  antero-post,  48,  umbono-marg.  45  millim. 
Hab,  Yesso,  Japan. 

In  painting  and  sculpture  this  species  is  not  Tery  unlike  some 
Taneties  of  P.  glydmeris  of  our  seas,  but  may  at  once  be  recognixed 
by  its  sloping  dorsal  margins  and  posterior  angle. 

EXPLANATION  OF  PLATE  XXVin. 
Fig.  1,  2.  Oniscia  macandrevc%  p.  567. 
3, 4.  Mitra  briona,  p.  566. 

5, 6.  millepunctata,  p.  566. 

7.   exquitita,  p.  565- 

8, 9.  Turcica  chinensis,  p.  569. 
10, 11.  Murex  su^erhus,  p.  565. 

12.  Cancellana  fusca,  p.  568. 

13.  Minolta  chinensis^  p.  569. 

14.  CaUiostoma  hunaerfordi,  p.  568. 

15.  Pleurotoma  {Beta)  laceyi^  p.  667. 

16.  ( )  hongkongensiSf  p.  567. 

17.  notata,  p.  666. 

18.  Dentalium  compressumf  p.  569. 

19.  Pectunculus  yessoensis,  p.  570. 


2.  List  of  the  Lepidoptera  Heterocera,  with  Descriptions  of 
the  new  Species,  collected  by  Mr,  C.  M.  Woodford 
at  Aola^  Guadalcanar  Island^  Solomon  Islands.  By 
Herbert  Druce,  F.L.S.,  F.R.G.S.,  F.Z.S.,  &c, 

[Received  Norember  13, 1888.] 

(Plate  XXIX.) 

The  collection  of  which  this  paper  gives  an  account  formed  part 
of  the  second  series  of  insects  brought  to  this  country  by  Mr.  Wood- 
ford. It  was  made  at  Aola  on  Guadalcanar  Island,  and  contains 
examples  of  a  considerable  number  of  species  that  were  not  in  the 
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first  collection.  All  the  specimens  are  in  my  possession.  Of  fifty- 
three  species  represented  in  the  present  collection,  I  have  described 
eighteen  as  new  to  science,  two  being  not  good  enongh  for  determi- 
nation. 

Fam.  SpHiNGiOiB. 

Subfam.  MACROGLOSSINiB. 

1.  Macroglossa  fulvicaudata. 

Macroglossa  fulvieaudatay  Bull.  Ani^.  &  Mag.  Nat.  Hist.  ser.  5, 
X.  p.  155. 

The  specimens  are  identical  with  those  in  mj  collection  from  the 
New  Hebrides  and  New  Britain. 

Subfam.  SpHiNOiNiS. 

2.  DiLUDIA  NEBULOSA. 

Diiudia  nebulosa,  Butl.  Trans.  Zool.  Soc.  ix.  p.  615. 
The  specimen  agrees  with  the  type  in  the  National  Collection  from 
Cape  York. 

Fam.  AoARisTiDiE. 

3.  EusEMiA  STRiELLAy  n.  sp.     (Plate  XXIX.  fig.  1.) 
cT  and  $  ahke. 

Primaries  black,  with  four  pure  white  spots,  the  first  close  to  the 
base  on  the  inner  margin,  the  second  small  and  square-shaped  in  the 
middle  of  the  cell,  the  third  below  near  the  inner  margin,  the  fourth 
larger,  placed  beyond  the  cell  and  nearer  the  apex  ;  secondaries  black, 
with  a  large  central  round  white  spot.  The  underside  of  all  the 
wings  the  same  as  above.  The  head,  antennae,  palpi,  thorax,  and 
legs  black  ;  the  abdomen  pale  yellow.  Expanse,  <$  2  inches,  $  2| 
inches. 

Hab.  Aola,  Guadalcanar  Island,  Solomon  Islands  {0.  M.  Wood- 
ford). 

This  species  is  allied  to  Eusemia  wood/ordii,  Butl.,  from  Shortland 
Island,  but  it  is  at  once  distinguished  from  that  species  in  having 
four  white  spots  on  the  primaries  instead  of  five. 

4.  Ophthalmis  lincea. 

OphthalmU  lincea.  Cram.  Pap.  Exot  iii.  p.  61,  t  228.  f.  B. 

The  specimens  are  identical  with  those  in  my  collection  from 
Amboyna. 

The  species  of  this  genus  seem  to  vary  to  a  considerable  extent 
in  the  size  of  the  apical  orange  spot  on  the  primaries.  I  have 
specimens  of  O.  lincea  from  New  Guinea  in  which  the  orange  apical 
patch  is  almost  gone,  and  others  from  the  same  place  in  which  it  is 
of  quite  the  normal  form. 

Subfam.  EucHROMiiNiS. 

5.  EUCHROMIA  GANYMEDE. 

Euehromia  ganymede,  Doubl.  Lort's  Disc.  App.  t.  3 ;  Butl.  Joum. 
an.  Soc.  xii.  p.  365;  Trans.  Ent.  Soc.  1888,  p.  111. 
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Fam.  ARcniDiB. 

6.  PbLOCHTTA  ASTRiBA. 

Pehehyta  asiraa,  Dnury,  DL  Exot.  Ins.  ii.  t  28.  f.  4 ;  Walk. 
Cat.  iii.  p.  725. 

One  specimen  in  poor  condition,  agreeing  well  with  specimens  of 
this  species  in  my  collection  from  New  Guinea,  excepting  it  is  con- 
siderably larger. 

Fam.  HYPsiNiB. 

7.  HyPSA  SEMIF13SCA. 

Hi/psa  semi/uscOf  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  toI.  six. 
p.  220. 

The  specimens  from  Aola  are  identical  with  those  from  Ala, 
Shortland  Island. 

8.  HyPSA  DIANA. 

Hypsa  diana,  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  toI.  xix, 
p.  220. 

The  large  crescent-shaped  spot  on  the  primaries  Taries  considerably 
in  size,  in  some  specimens  it  is  much  larger  than  in  others.  The 
specimens  before  me  from  Aola  are  identical  with  those  in  the 
National  Collection  from  Shortland  Island. 

9.  Cleis  biplagiata. 

Cleis  biplagiatOy  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  toI.  xix. 
p.  221. 

The  Aola  specimen  is  identical  with  the  type  from  Ulaua. 

10.  Cleis  hypoleuca. 

Cleis  hypoleuca^  Butl.  Ann.  &  Mag.  Nat.  Hist  ser.  5,  vol.  xix. 
p.  222. 

Two  specimens  identical  with  those  from  Shortland  Island. 

11.  Cleis  nenia,  sp.  u.    (Plate  XXIX.  fig.  2.) 

6  $  •  Primaries  and  secondaries  uniform  purplish  brown.  Pri- 
maries crossed  beyond  the  middle  from  the  costal  margin  to 
near  the  anal  ancle  with  a  wide  reddish-orange  band,  which  is  almost 
lobe-shaped,  bemg  narrow  on  the  costal  margin.  Underside :  pri- 
maries reddish  brown,  the  orange  band  as  ahoTC,  but  brighter  in 
colour  ;  a  siher-grey  marginal  line  extending  from  the  apex  to  the 
anal  angle,  the  fringe  black  ;  secondaries  uniform  dark  brown,  with 
a  silver-grey  marginal  line  extending  from  the  apex  to  the  anal 
angle.  Head,  thorax,  and  abdomen  dark  brown.  Antennae,  palpi, 
and  legs  reddish  orange.     Expanse,  c^  1|  inches,  $  Ij^  inches. 

Hab»  Aola,  Guadalcanar  Island,  Solomon  Islands. 

This  species  is  allied  to  (7.  nigrescens,  Butl.,  from  Shortland 
Island,  from  which  it  is  at  once  distinguished  by  the  band  on  the 
primaries  being  narrower  and  by  the  entire  absence  of  colour  on  the 
underside  of  the  secondaries. 


1888.]  HETBROCBRA  FROM  THE  SOLOMON  ISLANDS.  573 

Fam.  NYCTEMERIDiB. 

12.  Nyctemera  aluensis. 

Nyctemera  aluensis^  Batl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5^  xix. 
p.  222. 

The  male  and  female  specimens  from  Aola  are  identical  with  those 
in  the  National  Collection  from  Alu  Island. 

13.  Nyctemera  horites,  sp.  n. 

Primaries  black.  A  large  elongated  white  spot  at  the  end  of  the 
cell,  below  which  are  four  oval-shaped  white  spots,  the  third  from 
the  cell  being  considerably  larger  than  the  others.  Secondaries  pure 
white,  broadlj  bordered  with  black ;  the  frmge  of  both  primaries 
and  secondaries  white.  The  underside  the  same  as  above.  The  head, 
thorax,  and  abdomen  black,  banded  with  white,  the  anus  orange. 
Antennee  and  legs  black.     Expanse  2|  inches. 

Hab.  Aola. 

This  species  is  allied  to  Nyctemera  extendens.  Walk. 

14.  Leptosoma  aolaensis,  sp.  n. 

Primaries  black,  with  a  large  triangular  white  spot  close  to  the 
base,  and  a  crescent-shaped  white  spot  close  to  the  costal  margin, 
near  the  apex,  below  which  nearest  the  anal  angle  is  an  almost  round 
white  spot.  Secondaries  pure  white,  broadly  bordered  from  the 
apex  to  the  anal  angle  with  black.  The  underside  as  above.  Head, 
thorax,  abdomen,  and  antennae  black,  the  abdomen  banded  with 
orange-yellow,  the  legs  black.     Expanse  1^  inch. 

Hab.  Aola. 

This  species  is  allied  to  Leptoioma  eesmaculatum,  Butl.,  from 
Alu,  but  quite  distinct. 

1 5.  Dbtlemera  albipuncta,  sp.  n. 

Primaries  black,  a  minute  dot  at  the  base,  a  round  spot  on  the  inner 
margin  beyond  white ;  a  large  oval-shaped  white  spot  crosses  the 
wing  from  near  the  costal  margin  to  the  inner  margin ;  two  white 
spots  close  to  the  apex,  the  upper  one  considerably  the  largest ;  a 
round  spot  on  the  middle  of  the  outer  margin,  and  a  small  dot  close 
to  the  anal  angle,  both  white.  Secondaries  white,  very  broadly 
bordered  with  black  ;  on  the  black  border  nearest  the  apex  are 
two  round  white  spots,  the  upper  one  being  the  largest.  The  under- 
side of  all  the  wings  as  above.  The  head  and  thorax  black,  the 
thorax  spotted  with  white  on  the  front  and  at  the  base.  The 
abdomen  black,  banded  with  white  on  both  sides,  a  white  spot  in 
the  middle  above  the  anus.  Antennae  and  legs  black.  Expanse 
If  inch. 

Hab.  Aola,  Guadalcanar  Island  (C.  M.  Woodford). 

The  white  spots  on  the  primaries  vary  considerably  in  size,  some 
specimens  being  much  more  spotted  than  others. 

Proc.  Zool.  Soc— 1888,  No.  XXXIX.  39 
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Fam.  DRSPANULIDiB. 

16.  Galliorbpana  argentifera,  sp.  n.    (Plate  XXiX.  fig.  3.) 

c^ .  Primaries  and  secondaries  pale  cream-coloar,  a  silyer  streak 
from  the  base  along  the  costal  margin  to  the  apex,  then  forming  a 
submarginal  band  to  the  anal  aogle,  a  dark  brownish  spot  at  the 
end  of  the  cell  irrorated  with  metallic  scales.  Secondaries  with  a 
silvery  streak  crossing  the  wing  below  the  middle,  from  near  the 
apex  to  the  inner  margin.  Underside  of  all  the  wings  dark  yellowish 
cream-colonr,  with  a  submarginal  slate-coloured  line  to  each  wing. 
Head,  thorax,  and  abdomen  dark  cream-colour.  Antennse  and  legs 
yellowish. 

$.  Considerably  larger  than  the  male  and  altogether  paler  in 
colour,  and  without  the  dark  submarginal  lines  on  the  underside  of 
the  wings. 

Expanse,  d  1|  inch,  $  1^  inch. 

Eab,  Aola,  Guadalcanar  Island  ((7.  M,  Woodford). 

This  pretty  species  is  allied  to  C.  seintiUata^  Walk. 

Fam.    NOTODONTIDiE. 

17.  Phalbra  peruda,  sp.  n.    (Plate  XXIX.  fig.  4.) 

c^  •  Primaries  silvery  grey,  shading  to  pale  brown  along  the  costal 
margin  ;  the  apical  buff  spot  very  like  that  of  P.  javcma,  Moore,  but 
much  rounder  on  the  inner  side  and  in  colour  more  like  that  of  P. 
bucephala,  Linn.  Secondaries  very  pale  silvery  brown,  slightly 
darker  along  the  inner  margin.  The  underside  of  all  the  wings 
almost  white.  The  head  and  front  of  the  thorax  greyish.  The 
thorax  and  abdomen  dark  blackish  brown  ;  the  anus  and  each  s^- 
ment  banded  with  grey.  AntenusB  and  legs  greyish  brown.  The 
underside  of  the  abdomen  silvery  grey.     £v  pause  3  inches. 

Hab.  Aola,  Guadalcanar  Island  (C  Af.  Woodford). 

This  species  is  allied  to  P.  javanoy  Moore,  from  which  it  is  at  once 
distinguished  by  the  paler  and  different-shaped  apical  spot  on  the 
primaries. 

NOCTUITES. 

Fam.  Leucanidjk. 

18.  Leucania,  sp.  7 

One  specimen  from  Aola  in  very  bad  condition. 

Fam.    CARADRINIDiB. 

19.  AmYNA  8TELLATA  ? 

Amyna  steUata,  7  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  i.  p.  162 ; 
Illust.  Lep.  Het.  pt.  ii.  p.  26,  t.  xxix.  f.  6. 

The  specimens  from  Aola  are  almost  identical  with  those  in  my 
collection  from  Japan  excepting  that  the  white  spot  on  the  primaries 
is  considerably  larger ;  they  may  prove  to  belong  to  a  distinct  species, 
but  at  present  I  have  not  sufficient  specimens  to  determine  this  point. 
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Fam.  ToxocAMPiDiB. 

20.  TOXOCAMPA  LUNIFERAy  Sp.  D. 

Primaries  pale  moose-colour,  crossed  beyond  the  middle  by  three 
indistinct  pale  lines,  a  spot  at  the  end  of  the  cell  and  a  lunular- 
shaped  mark  on  the  costal  margin  close  to  the  apex,  both  dark 
brown.  Secondaries  darker  in  colour  than  the  primaries,  but  slightly 
paler  at  the  base.  The  underside  of  all  the  wings  uniform  pale 
mouse-colour.  Head,  collar,  and  front  of  the  thorax  dark  brown. 
The  thorax,  abdomen,  and  legs  mouse-colour.     Expanse  1]|  inch. 

Hab.  Aola,  G-uadalcanar  Island  (O.  M,  Woodford). 

This  species  is  quite  distinct  from  any  known  to  me. 

Fam.  PHYLLODIDiB. 

21.  Phyllodes  imferialis. 

Phyllodea  imperialia,  Druce,  Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol. 
ii.  p.  241.  , 

This  grand  insect  is  quite  distinct  from  all  the  species  of  Phyllodes 
known  to  me. 

Fam.   OMMATOPHORIDiB. 

22.  Fatula  macrops. 

Patula  macrops,  Linn.  Syst.  Nat.  p.  225 ;  Walk.  Cat.  xiv.  p.  1300. 
Two  specimens ;  they  are  almost  intermediate  between  the  Indian 
and  Australian  form  of  this  species. 

23.  Aroiva  purpurata,  sp.  n. 

Primaries  and  secondaries  uniform  dark  blackish  brown,  palest  at 
the  apex  of  the  primaries.  All  the  wings  shot  with  dark  glossy  blue. 
The  underside  dark  brown  with  a  cream-coloured  spot  near  the  apex 
of  the  primaries.  The  head,  thorax  and  abdomen,  antennee  and  legs 
dark  brown.    Expanse  3^  inches. 

Hab,  Aola,  Guadalcanar  Island  ((7.  M.  Woodford). 

A  fine  distinct  species,  not  closely  allied  to  any  known  to  me. 

24.  Nyctipao  varibgata. 

Nyctipao  variegata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  xix. 
p.  432. 

The  specimens  from  Aola  are  identical  with  the  type  from  Alu. 

25.  Nyctipao  calioinea. 

Nyctipao  ca%titea,  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  xix.  p.  433. 
This  species  Taries  to  some  extent,  the  white  bands  are  much  wider 
in  some  specimens  than  others. 

Fam.  BENDiDiB. 

26.  HULODES  caranea. 

Hulodes  caranea.  Cram.  Pap.  Exot.  iii.  p.  140,  t.  269.  f.  E,  F; 
Walk.  Cat.  xiv.  p.  1335. 

One  specimen,  identical  with  those  in  my  collection  from  Perak 
and  Java. 

39* 
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Fara.  REMiGiDiB. 

27.  ReMIOIA  FRUGALI8. 

Remigia  frugality  Fabr.  Ent.  Syst.  iii.  2,  p.  138 ;  Walk.  Cat.  xir. 
p.  1507. 

Fam.  THERMESIIDiE. 

28.  SONAOARA  SUPERIOR. 

Sonagara  superior,  Batl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  xix.  p.  433. 

Fam.  Hyfbnidjk. 

29.  Hypena  sbmiclusalis. 

Hypena  semielusalis,  Walk.  Cat.  zxxit.  p.  1511. 
The  Aloa  specimens  are  identical  with  the  type  in  the  National 
Collection  from  Java. 

^  Geometrites. 

Fam.  £uscHEMiDiE. 

30.  Satara  woodfordi^  sp.  n.     (Plate  XXIX.  fig.  6.) 

Primaries  black,  with  two  large  yellow  spots,  the  first  almost  oval 
and  nearest  the  base^  the  second  beyond,  nearer  the  apex,  extending 
from  the  costal  margin  almost  to  the  inner  margin  near  the  and 
angle.  Secondaries  bright  yellow,  crossed  in  the  middle  from  the 
costal  margin  to  the  anal  angle  by  a  wide  straight  black  band ;  the 
outer  margin  broadly  bordered  with  black  from  the  apex  to  the  anal 
angle,  where  it  joins  the  black  band  crossing  the  middle  of  the  wing. 
The  underside  of  all  the  wings  the  same  as  above,  but  not  quite  so 
bright  in  colour.  The  head,  collar,  and  thorax  black  ;  the  t^ulc 
bright  yellow  ;  the  abdomen  dusky  yellow  ;  antennae  and  legs  black. 
Expanse  2  inches. 

Hab,  Aola,  Guadalcanar  Island  (C  M.  Woodford), 
I  have  much  pleasure  in  naming  this  species  af^er  Mr.  Woodford. 
It  reminds  one  at  first  of  Phaochlana  solilucis,  a  South -American 
insect. 

31.  Bociraza  vacuna,  sp.  n.     (Plate  XXIX.  fig.  7.) 

Primaries  and  secondaries  deep  glossy  black ;  the  primaries  crossed 
beyond  the  middle  from  the  costal  to  the  inner  margin  close  to  the 
anal  angle  with  a  wide  orange-red  band  which  is  narrower  near  the 
inner  margin.  The  underside  of  all  the  wings  as  above.  The  head, 
thorax,  abdomen,  legs,  and  antennas  all  deep  black.  Expanse  3 
inches. 

Hah,  Aola,  Guadalcanar  Island  (C  M.  Woodford). 

This  species  is  allied  to  B,  seprata  from  New  Guinea. 

32.  EUSCHEMA  PILOSA. 

Euschema  pilosa,  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  xz.  p.  240. 

Hab,  Aola,  Guadalcanar  Island. 

The  specimens  from  Aola  are  very  much  darker  in  colour  and  are 
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almost  without  the  orange  anhmarginal  hand  on  the  secondaries^  thus 
differing  from  the  typical  fonn  from  Shortland  Island. 

Fam.  IJRANIIDiB. 

33.  Alcides  latona.    (Plate  XXIX.  fig.  5.) 

Aicides  latona,  Druce,  Ann.  &  Mag.  Nat.  Hist.  ser.  6,  ToLii.  p.  241. 
This  heautifol  species  is  allied  to  A.  aurora,  Salvin. 

34.  Lyssidia  mutata. 

Lysiidia  mutata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  xx.  p.  241. 
Very  close  to  Z.  patroclus,  but  with  a  more  purple  shade  on  the 
wings. 

Fam.   URAPTERYDiB. 

35.  LaGYRA  MYCITERNAy  Sp.  U. 

Primaries  dark  glossy  brown»  crossed  by  two  wide  slate-coloured 
bands  edged  with  dark  brown,  extending  from  the  costal  to  the 
inner  margin.  Secondaries  glossy  brownish  slate-colour,  crossed 
about  the  middle  from  the  costal  margin  close  to  the  apex  to  the 
inner  margin  by  a  wide  dark  brown  band.  The  underside  of  all  the 
wings  as  above.  The  head,  thorax,  abdomen,  antennae,  and  legs 
dark  brown.    Expanse  2|  inches. 

ffab.  Aola  (C.  M.  Woodford). 

In  form  this  species  closely  resembles  L,  talaca,  but  it  is  very 
different  in  colour. 

Fam.    GEOMETRIDifi. 

36.  loDis  minutata,  sp.  n. 

Female.  Primaries  and  secondaries  pale  pea-green,  edged  from  the 
base  along  the  costal  margin  to  the  apex,  from  the  apex  to  the 
anal  angle,  and  halfway  up  the  inner  margin,  with  reddish  fawn- 
colour,  on  the  inner  side  of  which  is  a  narrow  silvery  line  dentated 
on  the  costal  margin  and  at  the  anal  angle.  Secondaries  with  the 
same  margin  as  the  primaries,  extending  from  the  apex  to  the  anal 
angle.  The  underside  of  all  the  wings  silky  white.  The  head, 
thorax,  and  abdomen  pale  fawn-colour.  Antennee  greenish ;  legs 
fawn-colour.     Expanse  1  inch. 

Hah.  Aola  (C.  M.  Woodford). 

A  beautiful  little  species,  resembling  to  some  extent  /.  ehecometa^ 
Meyr.,  but  very  distinct. 

37.  Thalassodes  opalina. 

Thalassodes  opalina,  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  vi. 
p.  214  ;  Druce,  P.  Z.  S.  1888,  p.  227. 

38.  Thalassodes  patara,  sp.  n. 

Male.  Primaries  and  secondaries  silvery  green,  both  wings  crossed 
by  two  dentated  waved  brownish  bands ;  the  fringes  brownish.  The 
underside  of  all  the  wings  uniform  yellowish  green.      Antennae 
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brown.  The  thorax  and  abdomen  greenish  ;  the  legs  yellow.  Ex- 
panse 1|  inch. 

Hab.  Aola  (C.  M.  Woodford). 

Two  specimens  of  this  distinct  species  are  in  the  collection,  bnt 
neither  of  them  are  in  good  condUtion,  being  much  marked  with 
damp,  and  doubtless  fresh  specimens  would  be  of  a  much  brighter 
green  colour. 

Fam.    PALYAOiB. 

39.  EUMELIA  ROSALIA. 

Eumelia  rosalia.  Cram.  Pap.  Exot.  iv.  p.  152»  t.  368.  f.  F.  j  Walk. 
Cat.  xxii.  p.  609. 

A  common  species,  found  over  a  very  extended  range ;  it  varies 
considerably  both  in  colour  and  markings. 

Fam.  Desmobathridjb. 

40.  Desmobathra  niphoplaca. 

Deamohathra  niphoplaca,  Meyr.  Trans.  Ent.  Soc.  1886,  p.  199. 
The  specimens  are  identical  with  those  in  Mr.  Mathew's  collection. 

Fam.  MACRONiiDiB. 

41.  Strophidia  costalis. 

Strophidia  costalis,  Butl.  Ann.  &  Mag.  Nat.  Hbt.  ser.  5>  vol.  xz. 
p.  246. 

Several  specimens  identical  with  those  from  Shortland  Island. 

42.  Strophidia  hyemalis. 

Strophidia  hyemalis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  vol.  xz. 
p.  247. 

One  specimen  identical  with  the  type  in  the  National  Collection, 
from  Shortland  Island. 

43.  Strophidia  bigthana,  sp.  n. 

Male  and  female  silky  white,  the  underside  of  the  male  dusky. 
The  primaries  crossed  from  the  costal  to  the  inner  margin  by  three 
wide,  pale  fawn-coloured  bands  ;  the  secondaries  crossed  by  two  pale 
fawn-coloured  bands,  the  first  about  the  middle^  the  second  beyond, 
nearer  the  outer  margin.  The  outer  margin  of  the  secondaries  nar- 
rowly edged  with  black.  The  head,  thorax,  abdomen,  and  legs 
dusky  white.  The  antennee  black,  whitish  at  the  base.  Expanse, 
c^  2  inches,  $  2|  inches. 

Hab.  Aola  ((7.  M.  Woodford). 

A  very  distinct  species  from  any  known  to  me. 

Fam.  SpiLOMELIDiB. 

44.  Zebronia  jaguaralis. 

Spilomela  jaguaralis,  Gu6n.  Sp.  G6n.  Ldp.  viii.  p.  283. 
Zebronia  jaguaralis.  Walk.  Cat.  xvii.  p.  486. 
One  specimen,  agreeing  with  specimens  before  me  from  Daijeeliog, 
but  considerably  larger. 


1888.]  HETEROCERA  FROM  THE  SOLOMON  ISLANDS.  579 

Fam.  Margarodidjb. 

45.  Glyphodes  excelsalis. 

Glypkode»  exeelsalU^  Walk.  Cat.  xtxiv.  p.  1360. 
One  spedmeo,  identical  with  the  type  in  the  National  Collection 
hom  Swan  RiTcr. 

46.  Maroaronia  atlitalis. 
Margaronia  atlitalU,  Walk.  Cat.  xviii.  p.  533. 

The  specimen  is  identical  with  those  in  mj  collection  from  Boraeo, 
Java,  and  the  Philippine  Islands. 

47.  Maruca  aquatilis. 

Hydrocampa  aquatilis,  Boisd.,  Qudr.  Icon.  R^gn.  Anim.,  Ins.  t.  90. 
f.  9. 

Maruca  aquatilit.  Walk.  Cat.  xviii.  p.  540. 

The  specimens  are  identical  with  those  before  me  from  New 
Ckiinea  and  Darjeeling. 

Fam.  BoTYDiDiB. 

48.  Pleonectusa  modestalis. 

Erilita  modestalis,  Ld.  Wien.  ent.  Mon.  vii.  p.  426,  t.  16.  f.  3. 
Pleonectusa  chalinota,  Meyr.  Trans.  Ent.  Soc.  Lond.  1886,  p.  233. 
Pleonectusa  modestalis^Meyr.  L  c.  1887,  p.  216. 
One  specimen,  identical  with  those  before  me  from  New  Guinea. 

49.  Spilobotys  arctioides. 

Spilobotys  arctioides,  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  xx. 
p.  123. 

One  specimen  of  this  very  distinct  species. 

50.  ASTURA  punctiferalis. 

Astura  punct\feralis,  Gnin.  Sp.  66n.  L^p.  viii.  p.  320 ;  Walk. 
Cat.  xviii.  p.  548. 

The  specimens  agree  well  with  those  in  the  National  Collection 
from  North  China. 

51.  BoTTS,  sp.? 

One  specimen  in  very  bad  condition. 

Fam.  TiNEiDiS. 

52.  SiPPHARARA  wooDFORDi,  8p.  n.    (Plate  XXIX.  fig.  8.) 

Primaries  black  ;  a  coppery  red  curved  band  from  the  base  ex- 
tending for  about  two  thirds  the  length  of  the  wing  along  the  costal 
margin,  then  crossing  the  wing  to  near  the  anal  angle,  but  not 
reaching  it,  the  red  band  being  streaked  from  the  base  with  silver. 
The  apex  and  part  of  the  outer  mar^n  narrowly  bordered  with 
coppery  red.     Secondaries  glossy  brownish  black,  broadly  bordered 
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at  the  apex  with  orange-red.  The  head,  thorax,  ahdomeo,  antennsB, 
and  legs  hiack.    Expanse  1^  inch. 

Hob.  Aola. 

A  beautiful  species,  allied  to  8.  euchromiella.  Walk.,  but  Tery 
distinct. 

Fam.    HvPONOMEUTlDiB. 
53.    CORINEA  MATHEWI. 

Corinea  tnathewi,  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  xx.  p.  414. 
Two  specimens,  identical  with  those  in  the  British  Museum  from 
Malaja. 

EXPLANATION  OF  PLATE  XXIX. 

Fig.  1.  Eusemia  ririella,  cJ,  n.  Bp.,  p.  571. 

2.  Cleis  nenia,  $ ,  n.  Bp>.,  p.  dTz. 

3.  CatMrepafM  argeiUifera,  (S,  n.  Bp.,  p.  574. 

4.  Fhalera  peruda,  (J,  n.  bd.,  p.  574. 

5.  Aloides  tatona,  (S ,  p.  577. 

6.  Saiara  woodfordi,  S $  »•  "P* P-  W6. 

7.  Bociraea  vacuna,  n.  sp.,  p.  576. 

8.  Sippharara  woodfordt,  n.  sp.,  p.  579. 


8.  On  the  Lepidoptera  of  Japan  and  Corea. — Part  II. 
Heterocera,  Sect.  I.*  By  J.  H.  Leech,  B.A.,  F.R.G.S., 
F.L.S.,  F.Z.S.,  F.E.S.,  &c. 

[BeoeiTed  NoTomber  26, 1888.] 
(Plates  XXX.-XXXII.) 

I  must  apologize  for  the  tardy  appearance  of  the  second  part  of 
this  paper,  which  has  heen  delayed  in  order  to  make  it  as  complete 
as  possible  by  acquiring  more  material.  Since  leaving  Japan,  in 
1886,  I  have  received  many  valuable  consignments  of  Lepidoptera, 
both  from  natives  in  my  employ  and  also  from  Europeans  interested 
in  Entomology,  especially  from  the  Rev.  F.  Andrews  of  Hakodate 
and  Mr.  Manley  of  Yokohama. 

Last  April  we  received  the  news  of  the  death  of  that  most  inde- 
fatigable entomologist,  Mr.  Henry  Pryer,  who  had  long  resided  in 
Japan  and  devoid  all  his  leisure  to  natural  history.  To  Mr. 
Prver  we  are  indebted  for  the  discovery  of  the  majority  of  the 
Lepidoptera  peculiar  to  Japan^.  Although  his  conclusions,  owing 
to  his  complete  isolation  from  libraries  and  museums,  were  frequently 
erroneous,  yet  his  work  was  characterized  by  that  common  sense 
which  is  to  be  found  in  the  work  of  so  many  practical  field-natu- 
ralists. I  was  fortunate  enough  to  procure  the  whole  of  Mr.  Pryer's 
entomological  collections,  with  the  exception  of  part  of  the  Deltoids 
and  Pyr^es,  by  purchase,  and  they  form  an  important  part  of 
the  material  for  the  present  paper.     Out  of  38  species  which  I  now 

*  For  Part  I.  see  P.  Z.  8. 1887.  p.  398. 

'  A  list  of  Japoneee  Lepidoptera,  referred  to  in  this  paper  as  '  Fryer's 
Catalogue/  will  be  found  in  the  TnmBaotions  of  the  Asiatic  Society  of  Japan, 
Tola.  xi.  and  xii. 
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describe  as  new  to  science,  20  are  from  Mr.  Fryer's  collection  and 
the  remaining  18  were  discovered  by  myself  during  the  summer  of 
1886.  Considering  that  in  a  single  season  I  succeeded  in  taking 
80  per  cent,  of  the  species  of  the  groups  referred  to  in  this  paper  as 
occurring  in  Japan,  but  that,  although  collecting  for  the  greater  part 
of  the  time  in  localities  never  before  visited  by  an  entomologist^  I  only 
succeeded  in  capturing  18  new  species,  we  may  conclude  that  the 
Lepidopterous  fauna  of  Japan  is  fairly  well  known.  It  is  satisfactory 
to  note  that  of  the  352  species  included  in  this  paper  over  200  were 
described  in  this  country,  principally  by  Mr.  Butler,  Mr.  Moore,  and 
Mr.  Walker ;  many,  however,  as  will  be  seen  from  the  synonymy, 
have  been  subseauently  redesciibed  on  the  continent  from  specimens 
received  from  >T.£.  Asia,  by  entomologists  unacquainted  with  the 
types  in  our  National  Collection. 

1.  Cephonodes  uylas.  . 

Sphinx  hylas,  Linn.  Mant.  i.  p.  539. 

Sphinx  picus,  Cram.  Pap.  Exot.  ii.  p.  83,  pi.  148.  fig.  B. 

Sesia  hylas,  Fabr.  Ent.  Syst.  iii.  1,  p.  379.  3;  Walk.  Cat.  Lep. 
Het.  viii.  p.  84. 

Cephonodes  hylas,  Hubn.  Yerz.  Schmett.  p.  131.  1402. 

Hemaris  hylas,  Saalm.  Lep.  Madag.  i.  p.  117*  pi.  3.  fig.  40. 

Several  specimens  from  Satsuma  in  May  and  Nagasaki  in  May 
and  June,  and  there  were  six  examples  in  Fryer's  collection. 

Satsuma  and  Nagasaki  {Leech) ;  Yokohama  (Pryer) ;  and  generally 
distributed  throughout  the  warmer  portions  of  the  Old  World. 

2.  Hemaris  radians. 

Sesia  radians,  Walk,  Cat.  Lep.  Het.  viii.  p.  84  (1856). 

Hemaris  radians,  Butl.  111.  Typ.  Lep.  Het.  pt.  ii.  p.  1,  pi,  xxi. 
%.  2  (1878). 

Hemaris  mandarina,  Butl.  Proc.  Zool.  Soc.  1875,  p.  239. 

The  fuscous  band  on  the  outer  margin  of  the  primaries  is  variable  as 
regards  width,  and  the  radiations  emanating  therefrom  towards  centre 
of  wing  are  often  conspicuous,  but  in  some  examples  these  are  entirely 
absent.  These  latter  agree  exactly  with  description  and  figure  of 
H,  mandarina,  Butl.,  from  Shanghai.  Appears  to  be  the  Oriental 
representative  ofH,  bombyli/ormis  ab  H.  alternata  is  of  H,fuci/ormis. 

Yokohama  (Jonas and  Pryer) ;  Oiwake  (Pryer);  Nagasaki,  Fushiki, 
Gensan  (Leech);  Shanghai  (Fortune);  Kiukiang  (Pratt);  Corea 
(Herg), 

3.  Hemaris  alternata. 

Sesia  alternata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xiv.  p.  366 
(1874). 

Hemaris  alternata,  Butl.  111.  Typ.  Lep.  Het.  pt.  ii.  p.  1,  pi,  xxi. 
fig.  2  (1878). 

The  inward  radiation  is  sometimes  so  pronounced  as  to  give  an 
appearance  of  opacity  to  the  disk  of  the  wing. 
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Examples  of  this  species  in  Fryer's  collection  bear  the  same  number 
(30)  as  specimens  of  H.  radians ;  it  is  therefore  not  possible  to  say 
which  insect  he  refers  to  in  his  catalogue,  where  be  remarks  ''Common 
at  Yokohama.  I  have  bred  it  from  larva  found  feeding  on  the 
Weglia." 

Yokohama  {Pryer  and  Jonas);  Hakodate  (Whitely);  Oiwake 
(Pryer);  Gensan  (Leech). 

4.  Hemaris  affinis. 

Macrogloeea  affinis^  Brem.  Bull,  de  I'Acad.  torn.  iii.  1863 ;  Lep. 
Ost-Sib.  p,  35,  tab.  iii.  fig.  13. 

?  Hemaris  altematat^xxiX.  teste  Fixsen,  Rom.  Mem.  sur  L^p.  iii.  p.  323. 
B.ecorded  from  Corea  {Here), 

5.  Hemaris  sieboldi. 

Macroglossa  sieboldi,  Boisd.,  de  TOrza,  L^p.  Jap.  p.  35  (1869). 

Sesia  whitelyi^  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xiv.  p.  367 
(1874). 

Two  examples,  Hakodate,  and  there  were  four  specimens  in  coll. 
Fryer.     Said  by  Fryer  to  be  common  at  Yokohama. 

Gifu  (Fryer) ;  Hakodate  (Leech), 

6.  Macroglossa  bombylans. 

Macroglossa  bombylans,  Boisd.  Sp.  6^n.  L^p.  p.  334  (1875). 

Several  specimens  in  Satsuma  in  May  and  at  Nikko  in  September 
and  Oiwake  in  October.  Exhibits  considerable  yariatiou  in  the 
character  of  yellow  marking  of  secondaries. 

Yokohama  (Pryer)  ;  Satsuma,  Nikko,  Oiwake  (Leech) ;  Kiukiang 
(Pratt). 

7.  Macroglossa  pyrrhosticta. 

Macroglossa  pyrrhosticta,  Butl.  Froc.  Zool.  Soc.  1875,  p.  242, 
pi.  xxxTi.  fig.  8. 

Macroglossa  saga,  Butl.  Ent.  Mo.  Mag.  xiv.  p.  206  (1878);  lU. 
Typ.  Lep.  Het.  pt.  ii.  p.  1,  pi.  xxi.  fig.  1  (1878). 

One  example  at  Nagahama  and  one  at  Gensan  in  July.  Several 
specimens  coll.  Fryer, 

Yokohama  (Jonas  and  Pryer)  ;  Nagahama  and  Gensan  (Leech) ; 
Kiukiang  (Pratt) ;  Shanghai. 

8.  Macroglossa  stellatarum. 

Sphinx  stellatarum,  Linn.  Syst.  Nat.  x.  p.  493 ;  Hiibn.  Sphing. 
p.  94,  pi.  ix.  fig.  57. 

Macroglossa  stellatarum,  Steph.  I]l.  Brit.  Ent.  Haust.  i.  p.  133.  1. 

I  met  with  this  species  at  several  places  in  Japan,  and  Fryer  notes 
it  common  at  Yokohama.    The  specimens  are  very  typical. 

Yokohama  (Pryer) ;  Oiwake  (Pryer  and  Leech) ;  Nagahama, 
Nikko,  Hakodate,  Nemoro,  Foochau  (Leech);  North  ChiDS. 
Teneriffe;  Europe. 
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9.  LOPHURA  8ANOAICA. 

Lophura  sangaiea,  Butl.  Proc.  Zool.  Soc.  1875,  p.  621. 

Occurred  in  Satsuma  in  May,  at  Nagasaki  in  June,  Fushiki  and 
Shimonoseki  in  July,  aud  Gensan  in  August.  Pryer  in  his  catalogue 
notes  it  as  common  at  Yokohama ;  but  there  were  only  five  examples 
in  his  collection. 

Satsuma,  Nagasaki,  Shimonoseki,  Fushiki  {Leech) ;  Gensan  (Nat 
Coll). 

10.  AmPHBLOPHAGA  RUBI6IN08A. 

Amphelophaga  rubiginosa,  Brem.  &  Grey,  Beitr.  zur  Schmett.- 
Faun.  Nord.  China's,  p.  52. 

DeUephUa  rubiginoMa,  Walk.  Cat.  Lep.  Het.  yiii.  p.  173. 

Deilephila  ramanovi.  Stand.,  Rom.  M6m.  sur  L6p.  iii.  pi.  ix.  fig.  1. 

Three  specimens  from  Yokohama.  £xcept  that  the  olivaceous 
markii^  on  primaries  and  abdomen  are  of  a  rather  browner  tint, 
these  Japanese  representatives  of  the  species  agree  exactly  with 
Kiukiang  examples. 

There  was  one  example  of  this  species  in  Fryer's  collection  labelled 
Oiwake.  It  is  no.  20  of  his  catalogue,  where  he  remarks  ''  Also 
about  Yokohama,  but  not  so  common  as  the  preceding  species " 
(No.  19.  Clamis  bilineata). 

Yokohama  {Manley  and  Pryer);  Oiwake  (Pryer)  ;  N.  China 
(Bremer) ;  Kiukiang  (Pratt) ;  Corea  (Herz). 

11.  FeRGESA  MONOOLIANA. 

Pergeta  mongoliana,  Butl.  Froc.  Zool.  Soc.  1875,  p.  622. 

A  common  species  at  Yokohama. 

Some  of  the  specimens  in  Fryer's  collection  and  one  I  received 
from  Manley  have  a  luteous  submarginal  band  on  primaries ;  this 
has  its  external  edge  much  indented,  but  its  internal  edge  is  ill-defined. 
In  the  same  specimens  there  is  a  distinct  luteous  oblique  streak  at 
anal  angle  of  secondaries. 

I  am  disposed  to  consider  P.  mongoliana,  Butl.,  a  local  form  of 
P.  velata.  Walk. 

Yokohama  (Pryer  and  Manley) ;  Kiukiang  (Pratt). 

12.  Deilephila  oalii. 

Sphinx  gain,  Fabr.  8p.  Ins.  ii.  p.  147.  33;  Hiibn.  Sphing.  p.  96, 
pi.  xii.  fig.  64. 

Deilephila  galii,  Steph.  111.  Brit.  Ent.  Haust.  i.  p.  125,  pi.  xii. 
fig.  2. 

Two  examples  in  Fryer's  collection,  neither  are  localized  ;  but  in 
his  catalogue  Fryer  says,  "  1  took  one  specimen  at  Fujban  in  June. 
The  yellow  bed-straw  (Galium  verum)  is  a  common  plant  there." 
One  specimen  came  under  my  notice  at  Tsuruga  in  July.  It  was 
hovenng  over  flowers  on  the  side  of  a  mountain  in  the  neighbourhood 
of  that  town. 

Fojisan  (I^er).    North  America ;  Europe. 
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13.  Charocampa  clotho. 

Sphinx  clotho,  Drury,  Exot.  Ins.ii.  p.  48,  pi.  28.  fig.  1. 
ChcBTocampa  clotho^  Walk.  Cat.  Lep.  Het.  viii.p.  141  (1856). 
I  took  a  specimen  in  Satsuroa  in  May. 
Satsuma  {Leech).    Silhet,  North  India,  Cejloo,  Jara. 

14.  Chjerocampa  japonica. 

Chterocampa  japonica,  Boisd.  Ins.  L^p.  H&.  i.  p.  241. 

In  his  catalogue  Pryer  ohserves  of  this  species  that  it  is  common 
about  Yokohama.  I  took  it  in  Satsnma  in  May,  and  at  Nagasaki  in 
June,  and  Hakodate  in  August. 

Yokohama  (Pryer);  Satsuma,  Nagasaki,  Hakodate  (Leech); 
Corea  (Herz). 

15.  CHiEROCAMPA  OLDENLANDIiB. 

Sphinx  oldenlandicB,  Fabr.  Sp.  Ins.  ii.  p.  148.  37. 

Xylophones  gortys,  Hubn.  Zeit.  Samml.  exot.  Schmett.  p.  28.  513, 
514  ;  Walk.  Cat.  Lep.  Het.  viii.  p.  142. 

A  long  series  of  this  species,  including  several  specimens  bred  at 
this  Society's  Gardens,  from  larrse  which  I  brought  from  Yoko- 
hama, where  the  larvee  are  common,  feeding  on  taro  and  balsam. 

Yokohama  (Pryer  and  Leech).  North  India,  Java,  Australia, 
Sydney. 

16.  CHiEROCAMPA  NE88US. 

Sphinx  neseut,  Drury,  111.  Exot.  Ins.  ii.  p.  46,  pi.  xxrii.  fig.  1 
(1773). 

Thereira  equestris,  Hiibn.  Verz.  bek.  Schmett.  p.  135  (1816). 

Charocampa  nessits.  Walk.  Cat.  Lep.  Het.  viii.  p.  140  (1856). 

This  appears  to  be  a  common  species  at  Yokohama.  Nine  speci- 
mens in  Fryer's  collection  are  fairly  constant  in  coloration. 

Yokohama  (Pryer),  North  India,  Silhet,  Ceylon,  Hong  Kong, 
Java,  Kanara. 

17.  Charocampa  elpbnor. 

Sphinx  elpenorj  Linn.  Syst.  Nat.  x.  p.  492  ;  Hiibn.  Sphing.  p.  96, 
pi.  X.  fig.  61. 

Charocatnpa  elpenor,  Westw.  &  Humph.  Brit.  Moths,  i.  p.  22, 
pi.  51.  figs.  7-8. 

c^ .  Charocampa  tnacromera,  Butl.  Proc.  Zool.  Soc.  1875,  p.  7 ; 
111.  Typ.  Lep.  Het.  v.  pi.  Ixxix.  fig.  3. 

$ .  Chterocampa  fratema,  Butl,  Proc.  Zool.  Soc,  1875,  p.  247; 
III.  Typ.  Lep.  Het.  v.  pi.  Ixxix.  fig.  4 ;  teste  Fixsen,  Rom.  M^. 
sur  L6p.  iii.  p.  321. 

Charocampa  lewisii,  Butl.  Proc.  Zool.  Soc.  1875,  p.  247. 

Except  that  some  examples  are  more  rosy  than  the  type,  the 
specimens  from  Oiwake,  in  Fryer's  collection,  and  others  I  took  at 
Shimonoseki  and  Gensan  in  July,  are  not  separable  ^m  O.  elpenor. 

Oiwake  (Pryer);  Shimonoseki,  Gensan  (Leech) ;  Kiukiang(fVa^); 
Hakodate. 
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18.  CiNOOON  A8KOLDEN8I8. 

Smerinthus  askoldensis,  Oberth.  Etud.  d'Entom.  t.  p.  251,  pi.  i. 
fig.  3  (1880). 

Cinogon  cingulatum^  Butl.  Trans.  Ent.  Soc.  1881,  p.  2. 

Two  specimens  in  Fryer's  collection,  one  of  which  is  labelled 
Oiwake.  These  agree  well  with  Oberthiir's  figure  of  S.  askoldensii 
and  also  with  Butler's  description  of  G,  dngulaium. 

Oiwake,  Japan  (Pryer);  Askold,  Hakodate  (Andrews), 

19.  ACOSMERYX  ANCEUS. 

Sphinx  anceuSj  Cram.  Pap.  Exot.  It.  p.  124,  pi.  355.  f.  A. 

JSifiyo  anceus,  Hubn.  Verz.  Schmett.  p.  132.  1423;  Walk.  Cat. 
Lep.  Het.  yiii.  p.  119. 

Acotmeryx  anceus,  Butl.  Trans.  Zool.  Soc.  1876,  p.  544,  pL  90. 
figs.  1 1  &  12  (larva  and  pupa). 

Acosmeryx  metanaga,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i?. 
p.  350  (1879). 

Pryer  says  that  this  species  is  common  at  Yokohama,  in  which 
locality  the  eight  examples  in  his  collection  were  probably  obtained. 
In  some  specimens  there  is  no  trace  of  yellow  in  the  dbcal  spot ;  but 
as  this  spot  is  really  a  small  tuft  of  raised  yellow  scales  surrounded 
with  a  more  or  less  distinct  fuscous  ring,  absence  of  the  yellow  may 
be  due  to  condition  of  the  specimens. 

Yokohama  {Ph^er) ;  Kiukiang  (Pratt) ;  Amboiua. 

20.  Ambulyx  schauffelbergeri. 

Ambulyx  schauffelbergeri^  Brem.  &  Grey,  Beitr.  zur  Schmett. 
Ndrd.  China's,  p.  53. 

I  got  a  specimen  at  Nagasaki  in  June ;  three  coll.  Pryer  and  two 
from  Mr.  Manle^.  This  is  probably  a  local  form  of  A,  eubstrigilie^ 
Westw.,  as  possibly  are  also  A.  maeulifera  and  A.  coneanguis,  Butl. 
The  Japanese  insects  agree  very  well  with  the  last-named,  but  the 
transverse  lines  are  not  clearly  defined. 

Nagasaki  (Leech) ;  Yokohama  (Prger  and  Manley)  ;  North  China. 

21.  TrIPTOGON  speech  1X78. 

Smerinthus  sperchius,  M^n.  Enum.  Lep.  Mus.  Petrop.  p.  137, 
pi.  13.  fig.  5  (1857). 

Triptogon  piceipennis,  Butl.  Ann.  &  Mag.  Nat.  Hisl.  (4)  xi. 
p.  393  (1877);  111.  Typ.  Lep.  Het.  pt.  ii.  p.  2,  pi.  xxi.  fig.  4 
(1878). 

Triptogon  gigae,  Butl.  Proc.  Zool.  Soc.  1875,  p.  253;  111.  Typ. 
Lep.  Het.  pt.  v.  p.  12,  pi.  Ixxz.  fig.  5  (1881). 

(Pryer  records  the  larvee  as  feeding  on  chestnut  in  the  neighbour- 
hood of  Yokohama.) 

In  tone  of  colour,  curvature,  angulation,  and  distance  apart  of  the 
transverse  linear  markings  this  species  exhibits  much  aberration. 
With  the  exception  of  an  example  I  took  at  Tsuruga  in  July,  and 
one  sent  me  by  Manley  from  Yokohama,  all  my  specimens  are  from 
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Fryer's  collection.  These  are  without  locality  labels,  but  bear  his 
caUlogue  number  (8)»  and  are  most  probably  from  Yokohama.  In 
the  entire  series  there  are  examples  agreeing  with  8,  sperchius,  M^n., 
others  witb  T.piceipennis,  Butl.,  and  others  again  with  T.  giffas^BnUL, 
wbilst  in  a  few  the  tint  of  colour,  shape^  and  direction  of  lines,  &c. 
are  not  quite  identical  with  eitber.  As  I  do  not  feel  justified  in 
describing  these  as  distinct,  I  am  oblieed  to  consider  them  and  also 
the  three  aberrations  named  and  descnbed  as  forms  of  one  species. 

22.  Triftogon  complacens. 

(S  •  SmerinthuB  complacens^  Walk.  Cat.  Lep.  Het.  Suppl.  L  p.  40 
(1864). 

$ .  Smerinthus  dyras,  Tar.  fl.  Walk.  Cat.  Lep.  Het.  viii.  p.  251 
(1856) ;  Bull.  111.  Typ.  Lep.  Het.  pt.  iii.  p.  2,  pi.  xli.  fig.  4. 

Tripiogon  roseipennU,  Butl.  Proc.  Zool.  Soc.  1875,  p.  257; 
Trans.  Zool.  Soc.  ix.  p.  588,  pi.  xd.  fig.  6,  transformations  (1876)  ; 
111.  Typ.  Lep.  Het.  pt.  iii.  p.  2,  pi.  xli.  fig.  3  (1879). 

7  Smerinthus  gaschkewitschii,  Brem.  Beitr.  Schm.  N.  China,  p.  13. 

A  fine  series  showing  considerable  variation  in  colour. 

Yokohama  {Pryer  and  Manley)  ;   Nagasaki  (Leech)  ;  Hakodate. 

23.  Smerinthus  dissimilis. 

Tripiogon  dissimilis,  Brem.  Bull,  de  I'Acad.  Sci.  St.  P^tersb. 
1864,  tom.  iii. 

Smerinthus  dissimiiis,  Brem.  Lep.  Ost-Sib.  p.  35,  pi.  ilL  fig.  1 2 
( 1864). 

This  is  no.  5  of  Pryer's  catalogue,  and  there  were  three  examples 
in  his  collection,  two  of  which  were  from  Tokio  and  one  with  aborted 
hind  wings,  probably  a  bred  specimen,  from  Oiwake.  In  colour  all 
three  differ  from  a  specimen  I  have  from  Kiukiang,  but  the 
markings  are  exactly  alike  in  all  four.  Japanese  examples  agree 
better  with  Amur  specimens  in  colour. 

Tokio,  Oiwake  (Pryer)  ;  Kiukiang  {Pratt) ;   Ussuri  {Bremer). 

24.  Smerinthus  christopbi. 

Smerinthus  ehristophi.  Stand.,  Rom.  M^m.  sur  L6p.  iiL  p.  162, 
pi.  ix.  fig.  3  a,  6,  &  pi.  xi.  fig.  1  (1887). 
This  species  appears  to  be  closely  allied  to  S,  tilue^  Linn. 
Fujisan,  Yesso  {Pryer) ;  Amur. 

25.  Smerinthus  tatarinoyii. 

Smerinthus  tatarinoviif  Bremer,  Motsch.  Etud.  Ent.  1852,  p.  62. 

Smerinthus  eversmanni,  Popoff,  Bull.  Soc.  Imp.  Nat  Mosc  1854, 
ii.  p.  182,  pi.  1.  fig.  5. 

Pryer  says  this  species  is  not  uncommon  about  Yokohama,  bat 
there  were  only  four  examples  in  his  collection  ;  of  these  one  has  the 
primaries  suffused  witb  pink  and  the  central  band  and  apical  patdi 
are  russet-brown.  Six  other  specimens  in  his  series  are  from  lesso, 
and  are  mucb  smaller  and  paler  in  colour. 

Yokohama  {Pryer  and  Manley)  ;  Yesso  {Pryer). 
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26.  Smerintuus  ocellatus. 

Sphirue  ocellata,  Linn.  Syst.  Nat.  x.  p.  489. 

Sphinx  salicUt  Hubn.  Sphing.  p.  73. 

Smerinthiu  ocellatus^  God.  Hist.  Nat.  L6p.  Fr.  iii.  p.  20,  2. 

Stnerinthus  planus,  Walk.  Cat.  Lep.  Het.  viii.  p.  254  (1856). 

Smerinthus  arguSy  M6n.  Enum.  Lep.  Mus.  Petrop.  no.  156 1» 
p.  136,  tab.  xiii.  fig.  3  (1857). 

Tbere  is  nothing  whatever  in  the  Asiatic  form  (i.  e.  planus^ 
"Walk.)  of  S.  ocellatus  to  separate  it  from  that  species.  As  we  find 
Tariation  in  colour  and  markings  in  any  good  series  of  European 
8,  ocellatus,  so  also  do  we  find  this  to  be  the  case  where  a  number  of 
Japanese  specimens  of  the  species  are  brought  together.  These 
last  are  exactly  like  Kiukiang  and  Oensan  examples^  and  there  is 
not  a  specimen  in  my  Asiatic  series  for  which  I  cannot  find  an  exact 
counterpart  among  my  European  series.  Pryer  says  of  S,  planus, 
"The  larva  is  green  with  a  ereen  horn  instead  of  sky-blue  as  in 
S.  ocellatus,'^  As  no  other  point  of  difference  is  referred  to,  it  is  to 
be  assumed  that  none  existea,  and  I  cannot  think  that  any  value  can 
possibly  attach  to  such  an  unimportant  character. 

Yokohama  {Pryer) ;  Grensan  (Leech)  ;  Kiukiang  (Pratt).  Europe. 

27.  Daphnusa  colligata. 

Daphnusa  eolUgata,  Walk.  Cat.  Lep.  Het.  viii.  p.  238  (1856). 
Metagastes  bieti,  Oberth.  Etud.  d  Entom.  xi.  p.  29,  pi.  i.  fig.  2 
(1886). 

One  example,  without  locality,  in  coll.  Pryer. 

Japan  (Pryer) ;  Kiukiang  (Pratt) ;  North  and  Western  China. 

28.  Clanis  bilinbata. 

Basiana  bilineata,  Walk.  Cat.  Lep.  Het.  Suppl.  v.  p.  1857  (1866); 
Butl.  HI.  Typ.  Lep.  Het.  pt.  v.  p.  14,  pi.  Ixxxi.  fig.  4  (1881). 

Clams  deucalion,  Butl.  I.  c.  fig.  5. 

This  is  Pryer's  no.  19,  of  which  he  observes  in  his  catalogue 
'*  common  about  Yokohama,"  but  of  which  it  appears  he  did  not 
keep  a  long  series,  as  there  were  only  three  examples  in  his  collection. 
One  of  these  specimens  (d)  agrees  well  with  examples  of  C,  bilineata 
from  Kiukiang,  whilst  the  other  two  (  $  $ )  are  the  deucalion  of 
Butler.  I  cannot  find  any  trustworthy  character  by  which  the  last- 
named  form  can  be  specifically  separated  from  C.  bilineata. 

Yokohama  (Pryer) ;  Kiukiang  (Pratt)  ;  Darjeeling  (Russell  and 
Liddesdale)  ;  North  India  (Mauger)  ;  Corea  (Herz). 

29.  ACHERONTIA  ATR0P08. 

sphinx  airopos,  Linn.  Syst.  Nat.  x.  p.  490  ;  Hiibn.  Sphing.  p.  68. 
Acherontia  atropos,  Ochs.  Hiibn.  Verz.  Schmett.  p.  139.  1494. 
Aeherontia  styx,  Westw.  Cab.  Orient.  Ent.  p.  88,  pi.  42.  fig.  3. 
Yar.  Acherontia  medusa,  Butl.  Trans.  Zool.  Soc.  ix.  p.  597  (1876)  ; 
111.  Typ.  Lep.  Het.  pt.  iii.  p.  3,  pi.  xli.  fig.  5. 

Neither  Chinese  nor  Japanese  representatives  are  to  be  separated 
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with  certainty  from  A.  atropos.  Howeyer,  the  more  slender  ab- 
dominal belts  and  transverse  stripe,  together  with  the  darker  "  skull- 
mark  '*  on  thorax,  of  most  of  tne  specimens  from  China  and  Japan 
afford  fairly  good  varietal  characters ;  and  as  these  seem  to  be  pretty 
constant,  it  will  perhaps  be  well  that  this  form  be  known  as  var. 
medusa.  I  should  note  that  among  my  European  specimens  of  A. 
atropos  are  individuals  with  the  *'  skull-mark  "  quite  as  dark  as  in 
any  Japanese  or  Chinese  example. 

Yokohama  (Jonas  and  Fryer)  ;  Oiwake,  Nikko,  Hakone,  and 
Gensan  (Leech)  ;  Nagasaki  (Ijetois)  ;  Hong  Kong  (Bowring).  North 
India,  Philippine  Isles,  Sierra  Leone,  Turkey  in  Asia,  Africa, 
Europe. 

30.  Protoparce  convolvuli. 

Sphinx  convolvuli,  Linn.  Syst.  Nat.  x.  p.  490;  Hubn.  Sphing. 
p.  70 ;  Moore,  Cat.  Lep.  Mus*  E.  I.  Comp.  i.  p.  267,  pi.  ix.  figs.  3, 
3a,  larva  and  pupa  (1857). 

Protoparce  orientaliSj  Butl.  Trans.  Zool.  Soc.  ix.  p.  609,  pi.  91. 
figs.  16,  17,  larva  and  pupa  (1876). 

A  very  typical  series,  including  four  specimens  from  Fryer's 
collection.  Having  regard  to  the  great  variability  and  extensive 
geographical  range  of  this  species,  I  am  at  a  loss  to  understand  how 
any  one  can  attempt  to  claim  specific  rank  for  representatives  of 
P.  convolvuli  coming  from  any  part  of  the  Old  World. 

Yokohama  (/'ryer) ;  Fushiki,  Hakodate  (Leec^).  North  India, 
Scinde?,  Ceylon,  Java,  New  Zealand,  New  South  Wales,  Port 
Natal,  Africa,  Europe,  East  Indies,  Hong  Kong. 

31.  PSEITDOSPHINX  INEXACTA. 

Maerosila  inexacta.  Walk.  Cat.  Lep.  Het.  viii.  p.  208  (1856). 

PseudospMnx  inesacta,  Butl.  III.  Typ.  Lep.  Het.  pt.  v.  p.  16, 
pi.  Ixxxi.  fig.  8  (1881). 

Japanese  examples  agree  well  with  Butler's  figure,  only  the 
markings  at  anal  angle  of  secondaries  are  not  so  distinct.  This  is 
Pryer's  no.  15,  and  appears  to  occur  among  yew  trees.  I  took 
some  fine  specimens  at  Hakodate  in  August.  Amurland  specimens 
are  grey,  without  the  olivaceous  tint  found  in  the  type  and  Japanese 
examples. 

Yokohama,  Yesso  {Pryer)  ;  Hakodate  (Leech).  North  India 
(Hume)'t  Amur;  Corea  (Uerz). 

32.  Anceryx  pinastri. 

Sphinx  pinastri,  Linn.  Syst.  Nat.  x.  p.  492  ;  Hubn.  Spbing.  p.  67. 

Hyloicus  pinastri^  Hiibn.  Verz.  Schmett.  p.  139.  1483. 

Anceryx  pinastri.  Walk.  Cat.  Lep.  Het.  viii.  p.  223  (1856). 

Hyloicus  caligineus,  Butl.  Ann.  &  Mag.  Nat  Hist.  (4)  xx.  p.  393 
(1877) ;  m.  Typ.  Lep.  Het.  pt.  ii.  p.  2,  pi.  xxi.  fig.  6  (1878> 

Common  in  Japan,  especially  at  Yokohama. 

In  his  differentiation  of  the  dark  Japanese  form  of  A.  pinastri^ 
Butler  refers  to  the  absence  of  **  white  markings  on  the  body  "  and 
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*^  lateral  black  spots  on  the  abdomen."  In  my  series  of  A.  pinastri 
from  Japan,  I  find  that  almost  every  specimen  has  the  body  paler 
where  the  white  markings  should  be,  and  dark  patches  along  the 
sides  are  distinctly  visible.  The  dark  form  is  most  frequent  in 
Japan ;  but  in  Fryer's  collection  there  is  one  example  of  A.  pinastri 
which  has  a  pale  grey  ground-colour  clouded  with  darker,  and  with 
strong  and  sharply  defined  markings.  This  is  one  of  three  examples 
labelled  no.  16,  and  noted  as  occurring  newly  emerged  on  stems  of 
yew  trees ;  the  other  two  are  referable  to  A.  davidiSf  Oberth. 

Tokohamaa  (Jonas  and  Pryer);  Nagahama,  Tsuruga,  Fashiki, 
Ningpo  (Leech).    North  India;  Europe. 

33.  Anceryx  incrkta. 

Aneeryx  inereia.  Walk.  Cat.  Lep.  Het.  Suppl.  i.  |).  36  (1864). 

Diludia  inereia,  Butl.  111.  Typ.  Lep.  Het.  pt.  iii.  p.  4,  pi.  xli. 
fig.  7  (1879). 

An  extensive  series  showing  considerable  variation  in  tone  of 
colour  and  intensity  of  marking. 

Yokohama  (Jonas  and  Pryer) ;  Nagahama,  Sendai,  Shimonoseki, 
Fushiki  (Leech)  ;  Kiukiang  (Pratt)  ;  Shanghai ;  North  China 
(Fortune). 

34.  Anceryx  davidis. 

Sphinx  davidis,  Oberth.  Etud.  d'Entom.  v.  p.  27,  pi.  vii.  fig.  9 
(Oct.  1880). 

Sphinx  streckeri,  Stand.  Ent.  Nachr.  vi.  p.  252  (1880). 

Hyloieus  davidis,  Butl.  Trans.  Ent.  Soc.  1881,  p.  2. 

Two  fine  examples  in  Fryer's  collection.  These,  as  previously 
adverted  to,  are  two  of  the  three  insects  (no.  16)  found  on  steins  of 
yew  at  Yokohama.  In  one  the  central  area  of  primaries  between 
the  transverse  lines  is  pale  grey  like  the  rest  oi  the  wing,  but  in 
the  other  it  is  clouded  with  foscous,  and  as  a  consequence  the  wing 
appears  to  have  a  broad  fuscous  transverse  fascia.  Neither  of  these 
specimens  agree  exactly  with  Oberthiir's  figure  of  ^.  davidis,  but  there 
can  be  no  doubt  they  are  forms  of  that  insect,  as  also  is  Sphinx 
strecheri.  Stand.,  from  Vladivostok.  Amurland  specimens  of  A. 
davidis  in  my  collection  are  rather  darker  than  my  Japanese  examples, 
and  seem  to  fit  in  between  these  last  and  specimens  of  8,  strecheri 
from  the  Amur. 

Yokohama  (Pryer)  ;  Tokio  (Fenton) ;  Nikko  (Maries)  ;  Vladi- 
vostok; Amur. 

35.  Sphinx  ligitstri. 

Sphinx  ligustri,  Linn.  Eaun.  Suec.  p.  287.  1087 ;  Hiibn.  Sphing. 
pi.  xiv.  fig.  69. 

Sphinx  constricta,  Butl.  Cistula  Ent.  vol.  iii.  p.  113  (1885). 

One  example,  taken  at  Hakodate  by  my  native  collector  in  June, 
does  not  differ  sufficiently  from  European  examples  to  deserve 
specific  rank. 

Hakodate ;  Kashiwage  (Lewis), 
Proc.  Zool.  Soc— 1888,  No.  XL.  40 
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36.  ThYRIS  FENE8TRELLA. 

TkyrU  fenestrella.  Scop.  Ent.  Carn.  p.  217  (1763). 
Three  specimens  at  Gensao  in  June  and  July. 
Geosan  (Julj). 

37.  TbYRIS  USITATA. 

Thyria  untata,  ButL  Add.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  367 
(1879). 

I  took  four  specimeas  in  Satsuma  io  May.  A  yery  fine  series 
coll.  Prver. 

Yokohama  (Jonas  and  Pryer)  ;  Oiwake  {Pryer) ;  Sttsuma 
{Leech). 

38.  MeLTTFIA  BOMBYLIFORMI8. 

Sphinx  bombili/ormU,  Cram.  Pap.  Ex.  iv.  p.  241,  pi.  400.  fig.  C. 
(1782). 

Melittia  anthredoni/ormU,  Hiihn.  Verz.  Schmett.  p.  128  (1816). 
Trochilium  phorcus.  West.  Cab.  Orient.  Ent.  p.  62,  pi.  30.  fig.  7. 
A  specimen  from  Japan  in  the  National  Collection. 
India,  N.  and  E. 

39.  MBLirriA  eurytion. 

Trochilium  eurytion,  Westw.  Cab.  Or.  Ent.  p.  62,  pi.  30.  fig.  5 
(1848). 

Melittia  eurytion.  Walk.  Cat.  Lep.  Het.  viii.  p.  70  (1856). 

Two  specimens  at  Tsuruga  in  June.  Five  examples  coll.  Pryer 
(no.  42). 

Yeaso,  Nikko,  Yokohama  (Pryer)  ;  Tsuruga  (Leech) ;  North 
India,  Silhet. 

40.  Melittia  chalciformis. 

Sphinx  chalci/ormie,  Fabr.  Ent.  Syst.  tom.  iii.  pt.  1,  p.  382. 
Melittia  indica.  Bull.  Ann.  &  Mag.  Nat.  Hist.  (4)  xiv.  p.  411 
(1874). 

One  example  in  Satsuma  in  May. 
Satsuma  (Leech). 

41.  Sphecia  rhynchioides. 

Sphecia  rhynchioides,  Butl.  Trans.  Eut.  Soc.  1881,  p.  589. 
Six  specimens  in  coll.  Pryer,  Yokohama. 
Pryer  says  that  the  larva  "  feeds  on  oak." 

42.  Sphecia  contaminata. 

Sphecia  contaminata,  Butl.  111.  Typ.  1-ep.  Het.  pU  ii.  p.  59,  pi.  xl. 
fig.  2. 

Four  specimens,  coll.  Pryer. 
Yokohama  (Jonas) ;  Yesso  (Pryer). 
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43.  Sphecia  romanovi,  6p.  n.    (Plate  XXX.  fig.  1.) 

S  •  Primaries  hyaline,  brownish,  thickly  clothed  with  dark  brown 
scales  along  the  costa,  inner  margin,  and  median  nerve  ;  secondaries 
hyaline,  outer  half  brownish,  sprinkled  with  a  few  darkish  scales  ; 
fringes  yellowish  brown.  Body  brownish  orange,  with  7  black  belts. 
Thorax  black,  front  portion  brilliant  orange ;  collar  reddish ;  head  and 
palpi  bright  orange  marked  with  reddish ;  antennse  pectinated,  lower 
naif  reddish,  remainder  black.  Prolegs  orange,  marked  with  reddish ; 
remaining  lees  dark  brown,  marked  with  orange  and  reddbh. 

$ .  Like  tne  male,  but  primaries  more  densely  clothed  with  scales ; 
antennsd  simple. 

Expanse  46  millim. 

Four  specimens  of  this  fine  insect  in  coll.  Pryer,  Yokohama. 

44.  Sphecia  ?  fixsent,  sp.  n.     (Plate  XXX.  fig.  2.) 
Primaries  partly  hyaline,  thickly  clothed  along  the  nerves  as  far 

as  the  end  of  cell  with  reddish-brown  scales ;  apex  of  wing  and 
broad  outer  margin  deep  buff;  secondaries  hyaline,  with  deep  dark 
brown  fringes.  Head  black  ;  palpi  vellow  ;  a  narrow  yellow  collar. 
Thorax  marked  on  each  side  with  yellow.  Body  blackish,  with  four 
orange-yellow  bands  and  reddish-orange  anal  tuft.  Antennae  blackish 
above,  reddish  below;  all  the  legs  yellow  marked  with  reddish 
orange.  Underside  of  primaries  yellow  along  the  nerves  and  towards 
apex ;  secondaries  sprinkled  with  yellow  along  the  outer  margin. 

Expanse  42  millim. 

Sexes  do  not  differ. 

Five  specimens  in  coll.  Pryer  from  Nikko  and  Oiwake  (June  and 
July,  1887). 

45.  SCIAPTERON  CRABRONIFORME. 

Sciapteron  crabroni/orme,  Hiibn.,  Rom.  M^m.  sur  les  L^p.  vol.  iii. 
p.  323. 

Corea  (Her/t). 

46.  Sciapteron  ferale,  sp.  n.    (Plate  XXX.  fig.  3.) 
Primaries  brown,  sprinkled  with  orange  scales,  with  a  purplish 

reflection,  hyaline  from  base  to  a  little  beyond  centre ;  secondaries 
hyaline  with  an  opalescent  reflection.  Head  black ;  palpi  yellow  in 
front ;  collar  yellow.  Thorax  and  body  black,  the  latter  broadly 
belted  just  beyond  the  middle  with  sulphur ;  legs  blackish ;  hind 
tarsi  yellow.     Under  surface  of  all  wings  iridescent. 

This  species  is  much  larger  and  differently  belted  to  the  other 
two  Japanese  species  in  the  genus. 

Expanse  43  millim. 

One  male,  coll.  Pryer,  taken  in  Yesso  m  1882. 

47.  Sciapteron  regale. 

Sciapteron  regale,  Butl.  HI.  Typ.  Lep.  Het.  pt.  ii.  p.  60,  pi.  zl. 
fig.  3  (1878). 

Satsuma  in  May ;  Nagasaki  in  May  and  June ;  and  Shimonoseki 
in  July.     Six  examples,  coll.  Pryer. 

40* 
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There  is  no  difference  between  Japanese  and  Kiakiang  spedmeDS 
of  this  species. 

Yokohama  {Jonas  and  Pryer) ;  Shimonoseki,  Nagasaki,  Satsoma 
{Leech) ;  Kiukiang  {Pratt). 

48.  SCIAPTERON  BICINCTA. 

JSgeria  bicincta.  Walk.  Cat.  Lep.  Het.  Suppl.  L  p.  12  (1864). 

Several  specimens  at  Nagasaki  in  June,  and  Tsuruga  and  Shim- 
onoseki in  July.    Two  examples,  coll.  Pryer. 

Nagasaki,  Tsuruga,  Shimonoseki  {Leech) ;  Yokohama,  Oiwaki 
{Pryer) ;  N.  China  {Fortune). 

49.  ^GBRIA  HECTOR. 

JSgeria  hector,  Butl.  III.  Typ.  Lep.  Het.  pt  ii.p.  60,  pi.  xl.  fig.  4 
(1878). 
A  number  of  specimens,  coll.  Piyer. 
Yokohama  {Jonas  and  Pryer) ;  Oiwake  {Pryer), 

50.  ^GERTA  MONTIS,  sp.  u.     (Plate  XXX.  fig.  4.) 
Primaries  deeply  bordered  with  black ;  the  central  hyaline  area 

divided  by  a  broad  black  bar  just  beyond  the  middle  of  the  wing; 
secondaries  hyaline,  bordered  with  black,  broadly  on  their  outer  and 
narrowly  on  their  inner  margins.  Body  black,  belted  with  yellow 
near  the  anal  extremity,  and  aeain  towards  the  middle.  Head, 
thorax,  legs,  antennae,  and  under  surface  black ;  under  surface  of 
primaries  dashed  with  yellow  along  the  costa  and  inner  margin. 

Allied  to  ^.  stelidifortnis  (Freyer),  but  differing  in  the  belts. 

Expanse  25  millim. 

A  single  male  in  coll.  Pryer,  taken  at  Oiwake,  June  1887. 

50  a.   ^GERIA  TENUIS. 

^geria  tenuis,  Butl.  111.  Typ.  Lep.  Het.  pt.  iL  p.  60,  pi.  xl.  fig.  8 
(1878). 

Three  specimens,  coll.  Pryer. 
Oiwake  {Pryer). 

51.  Sesia  velox. 

Sesia  velox,  Fixsen,  floni.  Mem.  sur  Lep.  vol.  iii.  p.  323. 
Corea  {Herz). 

52.  Bembecia  odyneripennis. 

JSgeria  odyneripennis.  Walk.  Cet.  Lep.  Het.  riii.  p.  42  (1856). 
I  took  one  specimen  of  this  insect  near  Hakodate  in  August. 
NoTa  Scotia. 

53.  Bembecia  pernix,  sp.  n.     (Plate  XXX.  fig.  5.) 
Primaries  reddish  fuscous,  paler  and  somewhat  subhyaline  about 

the  disk  and  base  of  wings ;  secondaries  hyaline,  with  dark  outer 
border  and  fringes.  Head  black;  palpi  and  collar  pale  yellow. 
Thorax  and  abdomen  black,  the  latter  with  two  narrow  pale  yellow 
rings  near  the  anal  tufl  and  two  wider  rings,  one  about  the  centre 
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and  one  towards  the  base  of  the  body ;  anal  tuft  tipped  with  white. 
AntennsB  black,  tipped  with  reddish.  Underside  of  primaries  paler 
than  upper  sarfaoe.     L^  black,  with  faint  pale  markings. 

I  took  one  specimen  of  this  species  at  Shimonoseki  in  July  1886, 
and  there  is  one  in  coll.  Pryer,  Oiwake,  June  1887. 

54.  TiNTHIA  CONSTRICTA. 

Tinthia  eonstricta^  Butl.  HI.  Typ.  Lep.  Het.  pt.  ii.  p.  61,  pi.  xl. 
^.  10  (1878). 

I  got  one  specimen  at  Nagasaki  in  June. 
Yokohama  (Jonas) ;  Nagasaki  (Leech), 

65.  Tinthia  editha. 

Tinthia  editha,  Butl.  III.  Typ.  Lep.  Het.  pt.  ii.  p.  61,  pi.  xl.  fig.  9. 

Yokohama  (Jonas), 

56.  SyNTOMIS  EREBINA. 

Syntomis  erebina,  Butl.  Trans.  £nt.  Soc.  1881,  p.  5. 
"  Allied  to  8.  phegea  of  Europe."— 5i«^^. 
Tokio  (Fenton). 

57.  Syntomis  THELEBUs. 

Zygana  thelehus,  Fabr.  Ent.  Syst.  iii.  1,  p.  391. 

Syntomis  mandarinia,  Butl.  Journ.  Linn.  Soc.  ZooL  xii.  p.  349. 

?  =  ffermana,  Feld.  Wien.  ent.  Mon.  vi.  p.  37. 

I  got  a  nice  series  of  this  species  in  Japan  and  Corea,  showing  con- 
siderable variation  in  size  and  number  of  hyaline  spots ;  but  in  Fryer's 
collection  there  was  a  series  which  had  evidently  been  made  up  of 
specimens  selected  to  show  something  of  the  entire  range  of  ma  clar 
aberration  in  Japanese  S.  thelebus.  At  one  end  of  this  series  is  a  ped- 
men  minus  the  apical  spot,  and  the  other  spots  on  primaries  are  very 
small,  whilst  at  the  other  end  is  an  example  which  has  exceedingly 
large  spots,  and  inconsequence  might  be  said  to  have  hyaline  primaries 
with  black  transverse  and  longitudinal  band-like  markings  ;  between 
these  two  are  all  the  intermemate  gradations,  some  of  which  have  the 
basal  spots  of  all  the  wings  thinly  clothed  with  yellowish  scales.  In 
the  senes  I  obtained  are  specimens  with  an  extra  hyaline  spot  above 
or  below  the  usual  apical  one,  and  others  which  have  both  these 
additional  spots. 

Expanse  30-40  millim. 

Oiwake,  Ohoyama,  Fujisan,  Kanosan  (Pryer) ;  Nagahama,  Na- 
gasaki, Tsuruga,  Gensan  (Leech)  ;  Ningpo,  Corea  (Herz) ;  Kiukiang 
(Pratt);  Amur. 

58.  Syntomis  fortunei. 
S./ortunei,  De  TOrza,  Lep.  Jap.  p.  38. 
8.  gellerif  Ersch. 

8yntomis  annetta,  Butl.  Journ.  Linn.  Soc.,  ZooL  xii.  p.347  (1876); 
HL  Typ.  Lep.  Het  pt.  iii.  pL  xlii.  fig.  5. 
I  took  a  number  of  specimens  in  Japan  and  the  Corea  during  July 
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1886,  and  my  native  collector  obtained  it  at  Hakodate  in  Jane  and 
July  1887. 

In  expanse  this  species  ranges  from  28  to  40  millim. 

Oiwake,  Yokohama  (Pryer) ;  Tsuroga,  Nagabama,  Shimonoseld, 
Hakone,  Gensau  (Leech)  ;  Corea  ;  Hakodate. 

59.  Prybria  sinica. 

Pryeria  sinica,  Moore,  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  86 
(1877). 

A  fine  series,  including  two  females,  in  Fryer's  collection.  I  did 
not  meet  with  this  species  in  Japan  or  Oorea. 

Mr.  Moore's  description  appears  to  apply  to  the  male  only,  u 
the  female  has  rather  broader  wings  and  the  last  abdominal  segments 
have  lateral  tufts  of  short  black  and  long  golden-brown  hairs  ;  these 
last  meet  over  the  back  and  project  beyond  the  anal  s^ment.  The 
antennae  of  the  female  are  filiform  to  beyond  the  middle,  then  thick- 
ened towards  the  pointed  apex. 

Fryer  says  that  it  feeds  on  the  Masaki. 

Yokohama  (Pryer) ;  Shanghai  (type). 

60.  BALATiBA  OCTOMACULATA. 

Euckromia  octomaculain,  Brem.  Bull,  de  I'Acad.  Fetersb.  1861, 
tom.  iii. ;  Lep.  Ost-Sib.  p.  36,  pi.  iv.  fig.  1  (1864). 

Balattsa  agerioides.  Walk.  Cat.  Lep.  Het.  Suppl.  i.  p.  1 10  (1864); 
Butl.  111.  Typ.  Lep.  Het.  pt.  iii.  p.  4,  pi.  xlii.  fig.  2  (1879). 

I  only  met  with  this  species  at  Gensan,  where  I  took  four  males  in 
June  1886.  One  example  ($)  in  coU.  Fryer,  and  Fixsen  also 
records  it  from  Corea. 

Ohoyama  {Pryer)  ;  (Jensan  (Leech) ;  North  Chma. 

61.  BiNTHA  GRACILIS. 

Bintha  graeilie.  Walk.  Cat.  Lep.  Het.  Suppl.  i.  p.  127  (1864); 
Butl.  111.  Typ.  Lep.  Het.  pt.  iii.  p.  5,  pi.  xlii.  fig.  8  (1879). 

I  took  two  $  specimens  at  Nagahama  and  one  at  Gensan  in 
July  1886,  and  there  were  six  examples  m  Fryer's  collection  (2  c^, 

Yokohama  (Jonas  and  Pryer) ;  Nagahama,  Gensan  (Leech), 

62.  Frocris  budensis. 

Procris  budensis,  Spey.  Geogr.  Verbr.  i.  p.  466  (1862). 
Jinchuen,  W.  Corea,  Amur,  Huneary,  Sarepta,  Armenia. 
Motschulsky  records  this  species  from  Japan. 

63.  Frocris  tristis. 

Procris  tristis,  Brem.  Lep.  Ost-Sib.  p.  9/,  tab.  viii.  fig.  4  (1864). 

Procris  esmeralda,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  394 
(1877)  ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  4,  pi.  xxi.  fig.  8  (1878). 

I  have  about  forty  examples  of  this  Procris  from  Japan  and  the 
Corea.    The  only  dUfference  I  can  see  between  P.  tristis,  Brem.,  and 
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P.  esmeralda,  Batl.«  is  one  of  coloar,  the  former  being  blackish 
grey,  and  the  last  named  green  of  varioos  shades.  Separating  the 
specimens  in  the  series  by  their  colour,  eight  are  referable  to  P. 
esmeraldot  and  seventeen  to  P.  tristis ;  but  the  remainder  do  not 
agree  exactly  with  either  in  the  matter  of  colour.  Pryer  in  his 
Catalogue  has  "  68.  Illibrisi  sp.  Fujisan  "  and  "  69.  Illihria  trUta, 
Brem.,  or  nnenns,  Walker."  The  first  he  says  is  blue,  and  the 
second  green.  In  his  collection,  however,  his  series  no.  68  comprises 
7  "blue,"  1  blackish-grey  $s,  and  3  blackish-grey  cJs,  one  of 
which  has  "  blue"  borders.  Series  no.  69  consists  of  10  specimens, 
all  males  and  mostly  blackish  grey  in  colour,  but  some  have  the 
primaries  sprinkled  with  green  or  bluish-green  scales.  The  Gensan 
specimens  are  blackbh  grey,  sometimes  with  blue  or  green  scales 
over  disk  of  wing. 

Yokohama  (Jonas  and  Pryer)  ;  Ohoyama,  Kanosan,  Oiwake 
(P^er) ;  Gensan  (Leech)  ;  Corea  (Herz). 

64.  Procris  fusca,  sp.  n.    (Plate  XXX.  fig.  6.) 

All  the  wings  bronzy  brown.     Antennae  brown   above,  paler 
beneath,  moderately  long  and  slightly  pectinated. 
Expanse  15-23  millim. 
One  small  c^ ,  Gensan,  July ;  and  five  examples,  coll.  Pryer. 

65.  Procris  nigra,  sp.  n.    (Plate  XXX.  fig.  7.) 

$ .  All  the  win&;s  fuliginous  semitransparent.  Antennae  simple* 
Head,  thorax,  and  abdomen  black  ;  legs  bluish  black.  Expanse 
29  millim. 

One  example,  coll.  Pryer. 

Ohoyama  (Pryer). 

66.  Procris  chinensis. 

Ino  cAinensis,  Feld.  Wien.  ent.  Mon.  vL  p.  31. 

Procris  chinensis.  Walk.  Cap.  Lep.  Het.  Suppl.  v.  p.  1862. 

Several  examples  at  Nagasaki  in  June,  and  there  were  two  spe- 
cimens in  Pryer's  collection.  It  is  said  to  have  been  common  at 
Yokohama,  the  larva  feeding  on  Masaki. 

Nagasaki  (Leech)  ;  Yokdiama  (Pryer) ,  Corea  ;  China. 

67.  Procris  funeralis. 

Procris  funeralis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  351 
(1879). 

Four  examples  in  coll.  Pryer. 
Yokohama  (Prycr). 

68.  NoRTHiA  sinensis. 

niiberis  sinensis,  Walk.  Cat.  Lep.  Het.  i.  p.  281  (1854). 

(Neoration  of  primaries,  Plate  XXX.  fig.  20.) 

One  specimen  at  Hakodate  (August)  and  several  at  Gensan  (June 
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and  July).    This  is  Fryer's  no.  77  ;  there  were  only  two  examples 
in  his  collection,  and  were  taken,  I  believe,  at  Yokohama. 

?  Yokohama  (Pryer)  ;  Hakodate,  Gensan  (Leech) ;  Kinkiang 
(Prati)  ;  Foochau  (April,  Leech)  ;  Isle  of  Askold  ;  N.  China. 

69.  NORTHIA  PSYCHINA. 

Proeris  psyehina,  Oberth.  Etud.  d'Entom.  pt.  y.  p.  28,  pi.  vii.  fig.  6. 

Allied  to  N.  nnemis,  but  the  wings,  which  are  shorter  and  rounder, 
are  thickly  clothed  with  brownish  scales.  There  were  two  examples 
in  Fryer's  collection,  and  I  took  an  example  at  Hakodate  in  August. 

Yokohama  (Ptyer);  Hakodate  (Leech), 

70.  NoRTHIA  TENUIS. 

Northia  tenuis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  394 
(1877) ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  4,  pi.  xxi.  fig.  7  (1878). 

(Neuration  of  primaries,  Plate  XXX.  fig.  19.) 

I  met  with  several  specimens  in  Satsuma  and  at  Nagasaki  in  May 
1886  and  one  at  Hakodate  in  August  of  the  same  year.  My  native 
collector  obtaioed  it  in  the  last-named  place,  in  June  and  July. 
Eleven  examples  in  Fryer's  collection,  two  of  which  are  somewhat 
faded  and  are  the  no.  75  of  hb  catalogue.  The  larva  is  said  to  feed 
on  spindle. 

In  his  paper  on  Lepidoptera  from  the  Gorea,  Dr.  Fixsen  notes 
the  occurrence  of  this  insect,  but  not  pfN,  sinenns.  On  my  visit  to 
the  Corea  I  obtained  the  last  named,  but  not  N.  tenuis. 

Yokohama  (Jonas  and  Pryer) ;  Oiwake  (Pryer) ;  Nagasaki, 
Satsuma,  Hakodate  (Leech) ;  Hong-Kong. 

71.  Northia  dirce,  sp.  n.    (Flate  XXX.  fig.  8.) 

$ .  Hyaline,  primaries  clouded  with  black  at  base,  third  of  costs, 
and  broadly  along  inner  margin ;  apex  broadly,  and  outer  margin 
narrowly  bordered  with  black.  Secondaries  black  along  the  costs. 
Antennse,  head,  thorax,  abdomen,  and  1^  black. 

Expanse  30  millim. 

Allied  to  M.  tenuis,  Butl.,  but  can  at  once  be  separated  therefrom 
by  the  black  apex  of  primaries  and  also  by  its  longer  and  narrower 
wings,  and  different  shape  of  discal  cell. 

One  example  taken  by  myself  at  Gensan  in  July.  Thore  are  four 
specimens  from  N.  China  in  the  National  Collection  at  South 
Kensington. 

72.  Northia  cybele,  sp.  n.     (Flate  XXX.  fig.  9.) 

$ .  Hyaline,  clouded  with  blackish  at  the  base,  along  the  oosta 
nearly  to  the  middle,  and  on  inner  margin  of  primaries ;  there  are 
also  a  few  black  scales  along  outer  margin.  Secondaries  thickly 
dotted  with  black  along  the  costal  area.  Fringes  black.  Antennse 
slightly  pectinated,  brilliant  metallic  green ;  body  black  with  metallic 
green  reflections. 

Expanse  30  millim. 

Closely  allied  to  N.  sinensis.  Walk.,  from  which,  however,  it  may 
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be  separated  by  tbe  colocir  of  antennas,  greater  width  of  thorax, 
nanro¥me8s  of  wing,  and  density  of  black  scales.  The  nearation  at 
end  of  cell  is  also  of  a  different  character. 

One  example  taken  by  myself  at  Gensan  in  Jdy. 

73.  ZYGiBNA  NIPHONA. 

ZygtBna  niphona,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx«  p.  393 
(1877) ;  lU.  Typ.  Lep.  Het.  pt.  ii.  p.  4,  pi.  xxi.  fig.  9  (1878). 

2Syg€tiia  chrUtophi,  Stand.,  Rom.  Mem.  sur  L^p.  p.  173  (1887). 

A  fine  series  in  Fryer's  collection.  I  took  two  specimens  at 
Hakodate  in  Augnst  1886. 

This  species  may  have  either  five  or  six  spots  on  the  upper  surface 
of  primaries,  but  below  the  sixth  spot  is  always  to  be  seen  though 
sometimes  only  faintly.  Confluency  of  the  spots  appears  to  be 
rather  the  exception  than  the  rule.  There  are  one  or  two  examples 
in  my  series  wnich  agree  very  well  with  Butler's  figure ;  but  in  the 
majority  the  five  or  six  spots,  althoagh  contiguous,  are  quite  in- 
dependent of  each  other,  except  perhaps  as  regards  the  upper  spots 
of  the  central  and  outer  pairs,  which  are  often  united  by  a  thin  line  of 
their  own  colour. 

Yokohama  (Jonas)  ;  Oiwake  (Pryer) ;  Hakodate  {Leech). 

74.  AmT7RIA  CYCLOPS. 

Amuria  cyclopa^  Stand.,  Rom.  M^m.  sur  L^p.  p.  172,  pi.  8.  fig.  6 
(1887). 

I  have  no  example  of  this  species,  but  it  seems  from  tbe  de- 
scription and  figure  to  come  between  Procris  funeralie  and  P.Jusca, 

Vladivostok,  Askold,  Sidemi,  Corea. 

75.  Psyche  viciella. 

Psyche  viciella,  Schiff.  S.  V.  p.  133. 

Var.  etetineneis,  Hering,  Stett.  ent.  Zeit.  1846,  p.  227. 

One  specimen  of  var.  stetinensis  in  coll.  Pryer  without  locality. 

76.  Psyche  unicolor. 

Psyche  unicolor,  Hufn.  Bed.  Mag.  ii.  p.  418  (1766). 
Psyche  graminella,  Schiff.  S.  V.  p.  133.  291  (1776). 
Several  specimens  in  coll.  Pryer,  which  I  believe  are  referable  to 
this  species. 

Yokohama,  Yesso  (Pryer) . 

77*  Plateumeta  atjrea. 

Plateumeta  aurea,  Butl.  Trans.  Ent.  Soc.  1881,  p.  22. 

Yokohama  (Pryer). 

78.    GOVIRANA  BIPARS. 

Perina  bipars.  Walk.  Cat.  Lep.  Het.  Suppl.  ii.  p.  406. 
One  specimen  in  coll.  Pryer. 
Japan,  N.  India. 
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79.  EUMBTA  MINU8CT7LA. 

Eumeta  minuscuhf  But!.  Trans.  Ent.  Soc.  1881,  p.  22. 
I  bred  an  example  of  this  species  at  Nagasaki  in  May. 
Yokohama  {Pryer)  ;  Nagasaki  (Leech). 

80.  EuMETA  pRYERi,  Moore,  MS. 

Nearly  allied  to  E.  wardii  from  South  India,  but  has  a  broader 
fore  wing  and  less  produced  apex  to  the  hind  wing ;  it  ii  alao  of  a 
more  uniforn  ly  darker  cupreous  brown  colour  than  any  of  the  other 
species. 

Expanse  1^  inch. 

Shanghai  {Pryer),     In  coll.  W.  B.  Pryer  and  F.  Moore. 

The  description  has  been  kindly  communicated  by  Mr.  Moore. 
There  were  two  examples  in  H.  Fryer's  collection. 

81.  Systropha  nivosa. 

Systropha  nivosth  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iy.  p.  353 
(1879). 

Five  specimens  in  coll.  Fryer,  and  one  example  taken  by  myself 
at  Gensan  in  July. 

Yokohama  (Pryer)  ;  Gensan  (Leech). 

82.  Agrisius  japonicus,  sp.  n.    (Flate  XXX.  fig.  10.) 

Allied  to  A,  guttiviita,  AValk.,  from  India,  but  of  an  obscure 
greyish  colour,  and  without  the  central  series  of  spots  of  that  species. 
Near  the  base  there  are  twelve  black  spots  arranged  in  four  oblique 
rows,  the  last  two  extending  only  from  the  costa  to  the  median 
nerve ;  then  comes  a  clear  space  bounded  by  a  curved  series  of  black 
dots,  which  divide  the  wing  into  two  equal  portions,  the  outer 
portion  has  black  nervules.  Abdomen  grey,  with  a  dorsal  and 
lateral  series  of  round  black  spots. 

Expanse  52  millim. 

83.  (EoNisTis  NI6RIC08TA,  sp.  n.    (Plate  XXX.  fig.  11.) 

c^ .  Frimaries  grev ;  basal,  inner  and  outer  marginal  areas  yellowish ; 
costa  with  a  bluish-black  streak  from  base  tapering  to  apex : 
secondaries  pale  buff,  slightly  darker  towards  margins,  and  with  a 
short,  longitudinal,  black  bar  just  above  the  centre  of  wing.  Under 
surface  yellowish  ;  primaries  clouded  v?ith  fiucous  towards  costa  and 
outer  angle,  and  rather  darker  in  discal  cell ;  secondaries  with  some 
fuscous  scales  along  anterior  margin.  Head  black.  Thorax  orange. 
Abdomen  dull  orange. 

Expanse  36  millim. 

Allied  to  (E.  quadra,  but  the  black  costal  streak  on  primaries  and 
black  bar  on  secondaries  separate  it  at  once  from  that  species. 

One  example,  coll.  Fryer. 

84.  (EoNISTlS  QUADRA. 

Phal.'Noctua  quadra,  Linn.  Syst.  Nat.  ed.  xii.  p.  840;  Walk. 
Cat,  Lep.  Het.  ii.  p.  496. 
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(EmistU  dives.  Bail.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  398 
(1877);  III.  Typ.  Lep.  Het.  pt.  ii.  pi.  xxii.  fig.  11  (1878). 

Japanese  specimens  are  not  separable  from  European  examples 
of  (E.  quadra  by  any  character  whateTcr. 

Yokohama  {Pryer) ;  Grensan  {Leech). 

85.  LiTHOSIA  CRIBRATA. 

Lithoeia  cribrata.  Stand.,  Rom.  M^m.  sar  L^p.  p.  189»  pl.x.  fig.  11 
(1887). 
One  example,  coll.  Pryer  (no.  114). 
Nikko  (Flyer) ;  Askold. 

86.  Lfthosia  musceroa. 

Phalcena  muscerda,  Hufn. ;  Walk.  Cat.  Lep.  Het.  ii.  p.  504. 
Lithosia  muscerda,  Ochs.  Schmett.  iiL  p.  143.  11. 
Several  specimens,  coll.  Pryer.     I  took  an  example  at  Ningpo  in 
April. 

Nikko,  Yesso,  Oiwake  (Pryer) ;  Corea  (Hers) ;  Ningpo  (Leech). 

87.  LiTHOSIA  6RI8EOLA. 

Bombys  grUeola,  Htibn.  Bomb.  p.  126,  pi.  23.  fig.  97;  Walk. 
Cat.  ii.  p.  497. 

Lithosia  adaucia,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  398 
(1877);  111.  Typ.  Lep.  Het.  pt.  ii.  p.  6,  pi.  xxiii.  fig.  6  (1878). 

Lithoeia  {Bffrota,  ButL  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  397. 

CoUita  (sgrota,  Butl.  111.  Typ.  Lep.  Het.  pt.  iii.  pi.  xlii.  fig.  13. 

Among  English  representatives  of  L,  grUeola  there  are  several 
specimens  in  my  collection  with  secondaries  of  a  **  creamy  strami- 
neous'' colour,  whilst  among  the  Japanese  examples  ofadaucta,  Butl., 
are  one  or  two  individuals  with  dark  grey  secondaries.  As  regards 
size,  some  of  my  English  L.  griseola  measure  1  inch  7  lines,  whereas 
there  are  four  specimens  of  L.  adaucta  which  do  not  exceed  1  inch 
3  lines.  I  cannot  separate  L.  adaucta  or  L.  agroia^  BuU.,  from 
L.  griseola,  Hubn. 

Nikko,  Yesso,  Oiwake  (Pryer);  Hakodate,  Tsuruga,  Gensan 
(Leech) ;  Corea  (Hers). 

88.  LiTHOSIA  UNITA. 

Bombyx  unita,  Hiibn. 

Yar.  arideoUiy  Herr.-Sch.,  Rom.  M^m.  sur  L<$p.  p.  331. 

Recorded  by  Dr.  Fixsen  as  occurring  in  Corea. 

89.  LiTHOSIA  AFRICA. 

Katha  aprica,  Butl.  Cist.  Ent.  iii.  p.  115. 
Superficially  allied  to  L.  sororeula,  Hufn. 
Ohoyama,  Yesso  (Pryer). 

90.  LiTHOSIA  DEBILIS. 

Lithosia  debilis.  Stand.,  Bom.  M^m.  sur  L^p.  p.  190,  pi.  x.  ^g.  12. 
Fixsen  gives  Corea  as  a  locality  for  this  insect  (cp.  cit.  p.  331). 
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91.  LiTHOSiA  JAPONICA,  sp.  n.    (Plate  XXX.  fig.  12.) 
Smoky  grey,  secondaries  slightljr  paler;   primaries  with  a  pale 

jellowisD  streak  from  base  to  middle  of  costa.  Under  soriface 
of  all  wings  smoky ;  costal  streak  on  primaries  extending  to  apex. 
Head  yellowish.     Thorax  and  abdomen  fuscous. 

Expanse,  c^  26  millim.,  $  30  millim. 

Two  examples,  colL  Pryer. 

92.  Lfthosia  immaculata. 

Lithosia  immaculata^  Butl.  Proc  Zool.  Soc  1880,  p.  671. 
I  obtained  two  examples  at  Nagasaki  in  June,  and  there  were  two 
specimens  in  Pryer's  collection. 
Nagasaki  {Leech). 

93.  Lithosia  affineola. 

Lithosia  affineola^  Brem.  Lep.  Ost-Sib.  p.  97,  pi.  riii.  fig>  5 
(1864). 

One  example,  Oensan,  July,  and  one,  Hakodate,  August 
Gensan,  Hakodate  (Leech), 

94.  Lfthosia  coreana,  sp.  n.    (Plate  XXX.  fig.  13.) 

cf  •  Primaries  yellowish  grey,  costal  streak  pale  yellow,  running 
through  to  the  fringe ;  secondaries  also  yellowish  grey,  shading  into 
yellow  towards  the  inner  margin.  Under  surface — primaries  same  as 
aboye,  but  slightly  darker ;  secondaries  yellow ;  costal  area  darker 
fuscous,  edged  with  pale  yellowish.  Head  yellow ;  thorax  grey ; 
abdomen  and  legs  brownish. 

Expanse  27  millim. 

Allied  to  L,  ajffineola,  Brem. 

I  took  one  example  at  Gensan  in  June. 

95.  LriHOsiA  ysTusTA. 

Lithona  vetusta,  Walk.  Cat.  Lep.  Het.  iii.  p.  508  (1854). 
One  example  taken  by  myself  at  Gensan  in  July,  and  another 
by  Mr.  Smith  at  Hakone,  August. 
Hakone  (Smith) ;  Gensan  (Leech), 

96.  Lithosia  deplana. 

Noctua  deplana^  Esp.  Schmetterl.  iv.  p.  97,  t.  93.  figs.  1  cf »  2  $ . 

Noctua  depressOf  Esp.  iv.  t.  93.  fig.  3  $ . 

Lithosia  helveola,  Ochs.  Schmett.  Eur.  iii.  p.  133. 

Bombyx  ochreoia,  Hiibn.  Bomb.  pi.  xxiii.  fig.  96. 

Lithosia  pavescens,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  398 
(1877) ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  7,  pi.  xxiii.  fig.  5  (1878). 

Lithosia  lavis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  393  ;  III. 
Typ.  Lep.  Het.  pi.  xxii.  fig.  12. 

I  obtained  this  species  at  Hakodate  in  August.  Sereral 
examnles,  coll.  Pryer. 

Hakodate  (LeeA) ;  Oiwake,  Nikko  (Pryer). 
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97.  GsomiA  coixnoiDss. 

Gkonm  c9iUt9ide9,  BaU.  CSsU  Eot.  toL  iiL  p.  115. 

A  tetics  in  eoSL  Piyer. 

Hus  iBsect  is  iie«r  to  LUAotim  pfmmiem,  Obeith.,  (nm  Isk  of 
Askold,  but  it  has  a  black  bead,  and  tbe  costal  streak  is  not  coo- 
tinned  to  apex  of  primaiies. 

Nikko,  Oiwake  (P^er). 

98.  SnGMATOPHOKA  FULTA. 

SetimmJUafa,  Brem.  &  Grey,  Scbmett.  Nord.  Cbina*s,  p.  14  (18S3); 
Lep.  Ost-Sib.  pL  riiL  fig.  6. 

Setimm  oekraeea^  Lederer,  Verb.  sooL-bot.  Ver.  Wien,  1855, 
p.  105,  t.  L  fig.  4  (Sibir.). 

Setima  mmuu.  Walk.  Cat.  Lep.  Het.  iL  p.  520. 

I  took  tbis  spedes  in  two  localities  in  Japan,  and  tbere  wer 
sereral  roecimeos  in  Fryer's  collecticHi. 

Hakodate^  Sakata,  (jensan  (Leech) ;  Ningpo,  N.  Cbina,  Amur. 

99.  Stigmatophora  micans. 

Seiina  wdeau^  Brem.  &  Grey,  Scbmett.  N.  Cbina's,  p.  9  (1853). 
I  took  a  good  series  at  Gensan  in  Joly,  and  one  at  Fusan  in  Jane« 
Corea  {Hers) ;  Fusan,  Gensan  {LeeA) ;  N.  China. 

100.  Mbulmjima  vsnata. 

Melmuma  venata,  Butl.  A.  M.  N.  H.  (4)  zx.  p.  397  (1877); 
Dl.  Typ.  Lep.  Het.  pt.  ii.  p.  6,  pi.  xxii.  fig.  5  (1878). 
Appears  to  be  fairly  constant  in  oolonr  and  markings. 
Yokohama  (JoneSt  Pryer^  and  Mamley) ;  Oiwake  (Pryery 

101.  IVilLTOCBIUSTA  PULCHRA. 

$  .  MUtochrista  pulchra,  Butl.  A.  M.  N.  H.  (4)  xx.  p.  396  ( 1 877); 
UL  Typ.  Lep.  Het.  pt.  ii.  p.  5,  pi.  xxii.  fig.  6. 

d .  MUtochrista  maetam,  Butl.  Trans.  Ent.  Soc.  1877,  p.  340  ; 
HI.  Typ.  Lep.  Het.  pt.  v.  p.  39,  pi.  Ixxxv.  fig.  13  (1881). 

Butler's  M.  pulchra  and  his  M.  mactans  are  not  two  species,  but 
sexes  of  the  same  species. 

In  tbe  description  of  M,  pulchra  reference  b  made  to  four  series  of 
black  dots ;  the  first  and  third  series  are  said  to  be  well  defined  and 
arched,  and  the  fourth  composed  of  small  linear  dashes.  No  direct 
mention,  however,  is  made  of  the  second  series ;  neither  is  there  any 
indication  of  four  series  of  black  dots  in  the  figure  of  this  insect.  On 
the  other  hand,  three  distinct  lines  of  black  spots  are  found  across 
the  discal  area  of  the  figure  representing  M.  mactans,  and  in  tbe 
description  of  that  insect  reference  is  made  to  a  series  of  longitudinal 
streaks  exterior  to  the  third  line.  These  streaks  of  ilf .  $naetafu  and  tbe 
small  linear  dashes  occupying  a  similar  position  in  Af.  pulchra,  forming 
tbe  fourth  series  of  dots  in  that  insect,  are  simply  modifications  of  a 
marking  which  in  its  entirety  b  a  chuacter  sometimes  found  in  one 
sex,  and  when  interrupted  or  broken  up  an  occasional  feature  of  tbe 
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other  sex  of  a  species  which,  as  it  is  the  prior  name,  should  he  known 
as  M,  pulchra.  In  my  series  of  this  Miltochrista  from  Japan  and  the 
Corea  are  specimens  showing  every  gradation  in  the  length  of  the 
longitudinal  streaks.  The  second  line  or  series  of  hlacS:  dots  is 
clearly  defined  in  all  the  examples  of  hoth  sexes,  and,  with  but  few 
exceptions,  this  runs  in  a  straight  line  from  costa  to  inner  margin« 

Yesso,  Yokohama  (Pryer) ;  Gensan  (Leech)  ;  Nbgpo,  Hakodate ; 
Corea  {Herz). 

102.  Miltochrista  striata. 

Lithosia  striata,  Brem.  &  Grey,  Beitr.  zur  Schmett.  Nord.  China's, 
p.  14. 

An  extensive  series  from  Japan  and  Corea  showing  considerable 
variation,  especially  in  the  character  of  the  transverse  marking 
nearest  outer  margin  of  male  primaries ;  often  this  is  simply  a  series 
of  grey  linear  spots,  but  in  some  examples  the  spots  are  elongated 
into  dashes  or  streaks,  and  in  other  specimens  again  these  are  con- 
fluent, and  form  a  broad  transverse  grey  band  slightly  interrupted 
here  and  there  by  rose-coloured  streaks.  In  some  female  examples 
there  are  but  the  faintest  traces  of  rose-coloured  streaks,  and  the 
grey  spots  and  streaks  are  very  indistinct. 

Yokohama,  Oiwake  {Pryer) ;  Grensan  (Leech) ;  Hakodate ; 
Ningpo,  North  China. 

103.  Miltochrista  miniata. 

Geometra  miniata,  Forst  Nov.  Spec.  Ins.  p.  75  (1771). 

Bomhyx  rosea,  Fabr.  S.  E.  p.  587  (1775) ;  Esp.  77,  1-3. 

Noctua  rubicunda,  Schiff.  S.  Y.  p.  68  (1776) ;  Hubn.  Bombyces, 
pi.  xxvi.  fig.  111. 

Miltochrista  rosaria,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx. 
p.  397  (1877) ;  lU.  Typ.  Lep.  Het.  ii.  p.  6,  pi.  xxii.  ^f^.  8  (1878). 

A  specimen  in  Satsuma  in  May,  one  at  Nagasaki  in  June,  another 
at  Nagahama  in  July,  and  two  at  Gensan  in  the  same  month. 
There  was  a  long  series  in  coll.  Pryer. 

Comparing  these  specimens  with  others  from  Europe,  I  cannot 
find  any  trustworthy  point  of  difference  between  them. 

Yokohama  (Jonas  and  Pryer)  ;  Yesso,  Oiwake  (Pryer)  ;  Satsuma, 
Nagasaki,  Nagahama,  Gensan  (Leech) ;  Hakone  (Smith). 

104.  Miltochrista  inscripta. 

$.  Sesapa  inscripta,  Walk.  Cat.  Lep.  Het.  ii.  p.  547  (1854). 

Miltochrista  inscripta,  Butl.  111.  Typ.  Lep.  Het.  pt.  iii.  p.  7, 
pLxlii.  fig.  11  (1879). 

One  example  from  Gensan.  It  is  also  recorded  from  Corea  by 
Dr.  Fixsen  in  the  paper  previously  referred  to. 

Gensan  (Native  Coll.) ;  Foochau  (Leech). 

105.  Miltochrista  rhodophila. 

Barsinerhodophila,  Walk.  Cat.  Lep.  Het.  8uppl.  i.  p.  254  (1864). 
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MiltoehrUta  rhodophila,  Butl.  111.  Typ.  Lep.  Het.  pt.  iii.  p.  8, 
pi  xlii.  fig.  12  (1879). 

Miltoehrista  torrens,  Butl.  Ann.  &  M>ig.  Nat.  Hist.  (5)  iv.  p.  353. 

I  took  spedmens  at  Gensan  (July),  Fnsan  (June),  and  Shimonoseki 
(July). 

Yokohama,  Tesso  (Piyer) ;  Fiisany  Gensan,  Shimonoseki  (Leech) ; 
Shanghai,  Mongolia. 

106.  MiLTOCHRlSTA  ABBRRANS. 

Miltoehrista  aberrans,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  zx« 
p.  397  (1877) ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  .5,  pi.  xxii.  fig.  7. 

Miltoehriata  bivittata^  Butl.  Cist.  £nt.  vol.  iii.  p.  116. 

Though  superficially  resembling  M.  miniata,  this  species  is  at 
once  separated  therefrom  by  the  very  di£ferent  angulation  of  the 
blackish  discal  line. 

Yokohama  (Jonae  and  Pryer). 

107.  MiLTOCHRlSTA  CALAMINA. 

Miltoehrista  ealamina^  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xz. 
p.  396  (1877);  III.  Typ.  Lcp.  Het.  pt.  ii.  p.  6,  pi.  xxii.  fig.  10 
(1878). 

Taken  at  Nagasaki  in  June,  Nagahama  and  Fushiki  in  July, 
and  Hakodate  in  August.     Several  specimens,  coll.  Pryer. 

In  colour  this  species  is  very  similar  to  the  yellow  form  of  M. 
miniata,  which  I  believe  is  not  uncommon  in  Germany  and  some  other 
parts  of  Europe,  but  the  angulation  of  the  discal  line  is  different. 
With  the  exception  of  the  discal  spot,  the  female  is  almost  without 
marking. 

Yokohama  {Jonas  and  Pryer);  Oiwake  (Pryer);  Nagahama, 
Fushiki,  Hakodate,  Nagasaki  (Leeeh), 

108.  MiLTOCHRlSTA  BUTLERi,  sp.  u.    (Plate  XXX.  fig.  14.) 

cf .  Primaries  buff-yellow,  with  a  black  discal  spot  and  two  series 
of  black  dots  arranged  in  irregular  lines,  one  towards  the  base  and 
the  other  before  outer  margin.  Secondaries  pale  yellowish  grey. 
Head  and  thorax  buff-yellow,  abdomen  pale  brown.  Under  surfkce : 
central  area  of  primaries  pale  fuscous  bordered  with  darker ;  apices  and 
outer  margin  buff-yellow  ;  secondaries  pale  yellow.  $  similar  to  the 
fS  >  but  the  markings  of  underside  less  distinct. 

Expanse,  c^  24  millim.,  $  26  millim. 

I  took  a  specimen  of  each  sex  at  Nagasaki  in  June,  and  there  was 
a  male  example  in  Pryer*s  collection,  but  this  was  not  localized. 

Nagasaki  (Leech)  ;  Japan  (Pryer). 

109.  MiLTOCHRlSTA  PALLIDA. 

Calligenia  pallida^  Brem.  Lep.  Ost-Sib.  p.  97,  pi.  viii.  fig.  7. 

I  took  examples  at  Fusan  and  Gensan  in  July,  also  at  Ningpo  and 
Foochau  in  April. 

Fusan  and  Gensan  (Leech) ;  Gorea  (Hers) ;  Ningpo,  Foochau 
(Leech). 
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110.  M1LTOCHRI8TA  ARTAXIDIA. 

Miltochrista  artaxidia^  Butl.  Trans.  Ent.  Soc.  ISSl,  p.  8. 

Nudaria  nubilosa,  Staud.,  Rom.  M^m.  sur  L^p.  p.  186,  pL  x.  fig. 
10(1887). 

I  took  two  specimens  at  Gensan  in  July.  N.  nubihsa.  Stand.,  from 
Yladiyostoky  is  exactly  identical  with  M,  artamdia,  Butl.,  with  which 
Dr.  Staudinger  was  evidently  unacquainted,  or  he  would  have  at  least 
referred  to  it. 

Tokio  (Fenton);  Ohoyama  (Pryer);  Gensan  (Leech) ;  Vladi- 
vostok. 

111.  BiZONB    HAMATA. 

Bigone  hamata,  Walk.  Cat.  Lep.  Het.  ii.  p.  549  (1854). 

Buone  puelUh  Drury,  teste  Fixsen  in  Rom.  M^m.  sur  L^. 
p.  332. 

Several  specimens  in  coll.  Pryer.  There  appears  to  be  considerable 
variation,  one  of  the  examples  has  orange  transverse  lines  and  two 
others  have  the  secondaries  white  instead  of  pink. 

B.  puella,  Drury,  is  recorded  from  Nepaul  and  Java. 

Yokohama,  Oiwake  {Fryer) ;  Satsuma  (Leech) ;  Kiukiang 
(Pratt);  North  China. 

112.  CyANE  DECIPIEN8. 

Cyane  decipiens,  Butl.  Ann.  &  Mag.  Nat.  Hist,  ser  5,  vol.  iv. 
p,  352(1879). 
Japan  (Pryer). 

113.  PaIDA  OBTRITA. 

Paida  obtrita,  Staud.,  Rom.  M^m.  sur  L^p.  iii.  p.  183,  pi.  x.  fig.  8. 
Nine  specimens,  coll.  Pryer  (no.  99). 

Japanese  examples  are  darker  than  the  Amur  specimens  figured  by 
Staudinger,  and  both  appear  to  be  referable  to  P.  obtusa,  H.-S. 
Yokohama  (Pryer) ;  Amur  (Hers). 

114.  £ugoa7  OB8CURA,  sp.  n.    (Plate  XXX.  ^g.  15.) 

Primaries  greyish  white,  with  four  transverse  waved  brownish  lines, 
a  brownish  doud  in  central  area  and  a  smaller  one  at  base  of 
inner  margin ;  the  basal  line  has  its  lower  half  bordered  with  blackish, 
and  this  is  crossed  with  a  longitudinal  blackish  streak,  thus  giving  a 
T-sbaped  mark ;  a  black  dot  precedes  the  submarginal  line.  Second- 
aries fuscous.  Head,  thorax,  and  abdomen  greyish.  Under  surface : 
primaries  fuscous,  secondaries  paler. 

Expanse  20  millim. 

One  example,  coll.  Pryer. 

115.  EUGOA  6RI8EA. 

Eugoa  grieea^  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  399 
(1877) ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  8,  pi.  xxiii.  fig.  I  (1878). 
I  took  a  specimen  at  Gensan  in  July. 
Yokohama  (Jonae,  Manley)  ;  Gensan  (Leech). 
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116.  ^Bmene  MINUTA. 

^mene  minuta^  Bail.  Trans.  Ent.  Soc.  1881,  p.  595. 
Pryer  says  *'  found  on  fig-tree  leaves  "  :  there  were  four  examples 
in  bis  collection,  but  these  were  without  locality  labels. 
Yokohama  (Pryer). 

117.  ^Bmbne  fasciata* 

uEmene  fasciata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  399 
(1877);  111.  Typ.  Lep.  Het.  pt.  ii.  p.  7,  pi.  xxii.  fig.  9  (1878). 
I  took  an  example  in  August  at  Hakodate. 
Yokohama  (Jonas) ;  Nikko,  Oiwake  (Pryer)  ;  Hakodate  (Leech). 

118.  ^mene  tjiniata. 

JSmene  taniata^  Fixsen,  Rom.  M^m.  sur  L^p.  iii.  p.  807>  pi.  xr. 
fig.  6. 

Corea  (Hert). 

119.  SicciA  MACXJLATAy  sp.  u.    (Plate  XXX.  fig.  16.) 

Primaries  pale  olive-brown,  with  nine  black  spots,  three  of  which 
are  placed  at  regular  intervals  on  the  costa,  three  on  the  outer  border, 
two  towards  inner  margin,  and  one  in  the  central  area  ;  secondaries 
greyish  brown,  semi  transparent  towards  base.  Head,  thorax,  abdo- 
men, and  legs  olivaceous.  Under  surface — primaries  fuscous  grey, 
with  the  spots  of  upper  surface  faintly  reproduced ;  secondaries 
pale  grey,  with  a  fuscous  spot  on  central  area. 

Expanse  20  millim. 

Allied  to  but  easily  distinguished  from  8.  caffra,  Wallengren. 

One  example  taken  by  myself  in  Satsuma  in  May. 

Satsuma,  Japan  (Leech). 

1 20.  NUDARIA  8ENEX. 

Bombyx  aenex,  Hiibn.  Bomb.  pi.  55.  figs.  236-7. 

J=sNudaria  tnuscuhj  Stand.,  Bom.  M^m.  s.  L^p.  iii.  p.  185,  pi.  x. 
fig.  9  (1887). 

Four  cf  and  three  $  specimens  in  coll.  Pryer.  I  cannot  see  any 
difierences  between  Japanese  and  British  examples  of  N.  senex. 

Oiwake  (Pryer). 

121.  Nt7daria  munoana. 

Tortrix  mundana,  Linn.  F.  S.  p.  349. 

Bombyx  nuda,  Hiibn.  Bomb.  pi.  17*  figs.  63, 64  ;  hemercbia^  Hiibn. 
I.  c.  fig.  65. 

Two  examples,  coll.  Pryer. 
Gifu,  Yesso  (Pryer). 

1 22.  Earias  chromataria. 

Eariael  chromataria,  Walk.  Cat.  Lep.  Het.  xxvii.  p.  204  (1863). 
Eariae  limbana,  Snellen,  Tijdschr.  Ent.  xxii.  p.  97,  pi.  viii.  fig.  2. 
A  specimen  I  took  at  Gknsan  has  the  reddish  discal  markings  very 
Proc.  Zool.  Soc 1888,  No.  XLI.  41 
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iiiconspicaous,  but  agrees  in  all  other  respects  with  examples  from 
Yokohama  in  Fryer's  collection.     This  is  Snellen's  limbaria. 

Yokohama  {Pryer)  ;  Gensan  {Leech) ;  N.  Ceylon*  India ; 
Shanghai, 

123.  Earias  roseifera. 

Uarias  roseifera^  Butl.  Trans.  £nt.  Soc.  1881>  p.  18. 

Several  specimens^  coll.  Pryer  (nos.  62  and  63). 

Varies  in  the  intensity  of  pinkish  suffusion  on  disk  of  primaries ; 
this,  in  one  example,  occupies  the  whole  central  area,  in  other  sped- 
mens  it  is  represented  by  a  mere  spot,  whilst  in  others  again  it  is 
quite  absent. 

Tokio  (Fenton) ;  Yokohama,  Gifu  (Pryer). 

.    124.  Earias  PUDiCANA. 

Earias  pudicana.  Stand.,  Rom.  M^m.  L^p.  iii.  p.  174,  pi.  riii. 
fig.  10  (1887). 

One  example  at  Tsurugain  July.     Two  specimens,  coll.  Pryer. 

The  fringes  of  primaries  are  reddish  brown,  and  the  basal  half  of 
costal  border  is  sometimes  pinkish,  but  in  other  respects  this  species 
is  very  suggestive  of  E.  chlorana,  Linn. 

Yokohama  (Pryer)  ;  Tsuruga,  Ningpo  (Leech) ;  Amur. 

125.  Chionomera  argentea. 

Ohionomera  argentea^^xxih  Trans.  Ent.  Soc.  1881,  p.  18. 
*•  Nearly  Allied  to  C.  euperba." 
One  specimen  from  the  isle  of  Kiushiu  (Nat,  Coll.). 
Yokohama  (Pryer)  ;  Tokio  (Fenton) ;  Fusiyama  (Maries). 

126.  Gelastocera  exusta. 

Gelastocera  exusta,  Butl.  111.  Typ.  Lep.  Het.  pt.  ii.  p.  13,  pL 
xxiv.  fig.2(1878). 

Earias  ochroleucana,  Staud.,  Rom.  M^m.  L^p.  iii.  p.  176,  pi.  viii. 
fig.  11(1887). 

Three  examples  at  Gensan,  June  and  July.  There  were  five 
specimens  in  Pryer' s  collection,  two  of  which  were  labelled  no.  746 
(Miana  J  sp.) ;  these  would  be  from  Yokohama,  and  there  is  one  from 
Oiwake,  but  the  others  are  not  localized. 

The  Gensan  specimens  are  much  paler  than  those  from  Japan, 
but  have  more  pink  in  the  colour  of  primaries  than  the  Amur 
example  figured  by  Staudinger ;  the  characters  of  marking  are  iden- 
tical in  all  the  specimens,  and  the  difference  is  one  of  tint  only. 

Oiwake,  Yokohama  (Pryer) ;  Hakodate  (Whitely) ;  Genian 
(Leech)]  Amur. 

127.  Hylophila  prasinana. 

Tortrix prasincma,  Linn.  Faun.  Sv.  p.  342  (1/61). 
Hylophila  sylpha,  Butl.  111.  Typ.  Lep.  Het.  pt.  iii.  p.  10,  pi.  xlui. 
fig.  10  (1879). 

in  Eurorean,  even  British,  examples  of  ff,  prasinana  it  is  oo  on- 
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common  thing  for  the  costa  and  inner  margin  to  be  sulphur-yellow, 
and  specimens  with  red-spotted  white  binges  are  of  not  unfrequent 
occurrence  to  the  collector  of  British  Lepidoptera ;  whilst  among 
my  series  of  Japanese  prannana  are  specimens  with  the  costa»  inner 
margin,  and  fringes  as  rosy  as  in  any  European  example  I  have  yet 
seen.  H.  syipha,  Butl.»  cannot  stand  except  perhaps  as  a  yarietal 
name. 

Yokohama  (Jonas  and  Pryer) ;  Oiwake  (Piyer). 

128.  Sarrothripa  undulana. 
Tortrix  undulana,  Hubn.  Tortr.  fig.  7  (1796). 
Penihina  revayana,  Tr.  Schmetterl.  ?iii.  p.  22. 
Var.  russiana^  Dup.  Gat.  p.  284. 

Four  specimens  in  Pryei^s  collection,  all  of  the  ashy-grey  form 
known  as  nusiana,  Dup. 
Yokohama,  Oiwake  (Piyer). 

129*   NOLA  MICROPHASBSA. 

Nola  mierophasma,  Butl.  Cist.  £nt.  vol.  iii.  p.  117. 
Two  specimens,  coll.  Pryer  (no.  86). 
Yokohama  (/Vyer). 

130.  Nola  minutalis,  sp.  n.    (Plate  XXX.  fig.  17.) 

Primaries  white,  with  curved  basal,  angulated  central  and  sub- 
marginal  brownish-grey  lines ;  the  outer  margin  is  pale  chocolate- 
brown,  and  is  traTcrsed  throughout  its  length  by  a  white  wavy  line. 
Secondaries  pale  greyish  brown  with  a  faint  discal  spot.  Head, 
thorax,  and  abdomen  white,  the  latter  tinged  with  brownish.  Under 
surface  of  primaries  fuscous ;  secondaries  whitbh,  with  distinct  black 
discal  spot. 

Expanse  15  millim. 

Closely  allied  to  P.  chlamittdalU,  Hiibn.,  but  in  that  species  there 
is  no  white  wavy  line  in  hind  marginal  border. 

An  example  of  each  sex  in  Pryer's  collection  ;  the  female  is  not 
quite  equal  in  condition  to  the  male ;  but  there  does  not  appear  to 
be  any  difference  in  the  markings. 

131.  Nola  Candida. 

Nola  Candida,  Butl.  111.  Typ.  Lep.  Het.  pt.  iii  p.  9,  pi.  xliii.  fig.  3 
(1879). 

A  good  series,  coll.  Pryer. 

Yokohama  (Jonas) ;  Fujisan  (Pir^er) ;  Ningpo  in  April  (Leech). 

132.  Nola  centonalis. 

PyralU  centonalis,  Hiibn.  Pyral.  pi.  3.  fig.  15. 

Olcmhyra  atomosa,  Brem.  Bull,  del' Acad.  P^tersb.  1861,  tom.  iii. ; 
Lep.  Ost-Sib.  p.  55,  tab.  y.  ^g,  16. 

A  number  of  specimens,  several  of  which  were  taken  by  myself 
in  the  Corea  in  June,  and  one  at  Hakodate  in  August ;  others  are 
from  coll.  Pryer.     With  the  exception  of  the  Hakodate  example, 

41* 
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which  has  the  central  area  of  primaries  dark,  all  are  of  the  pale 
form  with  ochreous-brown  lines,  not  infrequent  among  English 
specimens  of  this  species. 

Fujisan,  Oiwake  {Pryer) ;  Hakodate,  Fasan,  (Sensan  {Leech). 

133.  NOLA  ALBULALIS. 

Pyralie  albulalia,  Hiibn.  Pjral.  pi.  3.  fig.  14. 

One  example  in  Satsuma  in  May  and  one  at  Grensan  in  Jane. 
There  was  but  one  specimen  in  Fryer's  collection ;  thb  is  from  Oiwake, 
and  has  more  brown  on  the  primaries  than  either  of  the  other  two 
specimens. 

A  form  of  this  species  occurring  in  Corea  has  been  named  mand' 
echurica,  Oberth.  (Uom.  M^m.  sur  L6p.  iii.  p.  327). 

Oiwake  (Fryer) ;  Satsuma,  Gensan  (Leeeh). 

134.  NOLA  CONFU8ALI8. 

Roeeelia  confuealis,  Herr.-Schaff.  iL  p.  164. 
Roeselia  cristulalis,  Dup.  Hist.  Nat.  Lep.  viii.  p.227.  6,  7. 
This  is  no.  94  of  Fryer's  catalogue,  and  there  were  two  examples 
in  his  collection.    These  are  typical  N.  confusalis. 
Yokohama,  Oiwake  (Fryer). 

135.  NoLA  COSTIMACULA. 

Nola  costimaeula.  Stand.,  Rom.  M6m.  L6p.  iii.  p.  182,  pi.  x.  fig.  6 
(1887). 
One  example  in  Fryer's  collection  without  locality. 
Japan,  Amur. 

136.  Nola  fdmosa. 

Nolajnmosa,  ButL  111.  Typ.  Lep.  Het.  pt.  iii.  p.  9,  pL  xliii.  fig.  2 
(1879). 

Nola  etriguloea^  Stand.,  Rom.  M^m.  Ldp.  iii.  p.  180,  pi.  x.  fig.  4 
(1887). 

After  seeing  Frver's  series  of  N.fumosa,  I  have  no  doubt  that 
etriguloea^  Staud.,  is  referable  to  this  species,  as  in  the  series  referred 
to  there  are  examples  which  agree  exactly  with  the  figure  oi  etrigulota^ 
others  with  the  type  of  Jvmosa,  Bntl.,  in  the  National  Collection, 
whilst  other  examples  link  the  two  together. 

Yokohama  (Jonas  and  Fryer) ;  Fushiki  (Leech)  ;  Corea,  Amur. 

137.  Nola  gigas. 

Nola  ffiffas,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  xiii.  p.  274. 
Four  examples,  coll.  Frye>. 
Yesso  (Fryer). 

138.  Nola  triangulalis,  sp.  n.     (Plate  XXXI.  fig.  12.) 

d  •  Frimaries  ashy  grey,  brownish  alone  the  costa ;  the  centre  of 
the  wing  is  occupied  by  a  triangular  browni^  patch,  the  outer  portion 
of  which  is  traversed  by  a  serrated  blackish  line  and  bounded  by 
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another  blackish  line  elbowed  in  the  middle ;  snbmarginal  line  black- 
ish and  mnch  indented.  Secondaries  fuscous-grey.  Head  chocolate ; 
thorax  and  abdomen  dark  brown ;  tegulse  brown,  tipped  with  white. 
Under  surface — primaries  chocolate ;  secondaries  whitish  with  a  black 
discal  spot  and  thickly  sprinkled  with  blackish  scales. 

Expanse  28  millim. 

Allied  to  i\r.  gigas,  Butl.,  but  may  at  once  be  distinguished  there- 
from by  the  different  character  of  marking. 

One  specimen,  which  I  took  in  Satsuma  in  May. 

139.  NOLA  LEODURA. 

Nolaleodura,  Staud.,  Rom.  M6m.  L6p.iii.p.  178,  pi. x.  fig.2(1887). 
Five  specimens  in  Fryer's  collection  agreeing  exactly  with  Staud- 
inger's  figure  of  thb  species. 
Oiwake  (Piyer) ;  Amur. 

140.  NoLA  MAND8CHURIANA. 

Erastria  mandsehuriana^  Oberth.  Etud.  d'Entom.  y.  p.  83,  pi.  ii. 
fig.  9  (1880). 

Two  specimens,  coll.  Fryer.  These  are  identical  with  an  example 
in  the  National  Collection  at  South  Kensington,  labelled  Mimterastria 
mandsehuriana, 

Japan  (Piyw);  isle  of  Askold. 

141.  Hbterooenea  uncula. 

Eeterogenea  uneula^  Stand.,  Rom.  M^m.  Lep.  iii.  p.  197«  pi.  xi. 
fig.  9  (1887). 

Five  examples,  coll.  Fryer  (nos.  ^^^  67). 
Yokohama,  Oiwake,  Tesso  (Pryer) ;  Amur. 

142.  Heterogenba  fulgens,  sp.  n.    (Flate  XXX.  fig.  18.) 

c^.  Densely  scaled,  giving  the  insect  a  very  silky  appearance. 
Pale  straw-colour,  whitish  towards  costs,  vrith  some  irregular  pale 
sienna-coloured  markings  on  disk,  and  a  row  of  minute  black  dots 
on  onter  margin  of  primaries ;  fringes  of  all  the  wings  shining. 
Under  surface — primaries  pale  orange,  narrowly  bordered  with  silvery 
white  ;  central  area  of  secondaries  whitish,  with  a  greenish  reflection ; 
margins  and  fringes  silvery  white. 

Expanse,  6  20  millim.,  $  22  millim. 

Two  specimens  (  $  )  taken  by  myself  at  Gensan  in  July^  and  a  c^ 
taken  by  my  native  collector  at  Ningpo  also  in  July. 

Gensan  {Leech) ;  Ningpo. 

143.  Fhrixolepia  sericea. 

Phrixolepia  aerieea^  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  476 
(1877);  HI.  Typ.  Lep.  Het.  pt.  iii.  d.  11,  pi.  xliii.  fig.  6  (1879). 

lAtnaeodes  castaneus,  Oberth.  Etud.  d'Entom.  v.  p.  41,  pi.  i.  ^g.  1 1 
(1880). 

One  example  at  Nagasaki  in  June.     Several  specimens,  coll.  Fryer. 
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The  ispecies  seems  to  be  fairly  constant  m  colour  and  marking ;  but 
ranges  from  22  millim.  to  30  millim.  in  expanse. 

Yokohama  (Jonas  and  Pryer) ;  Oiwake,  Yesso  {Pryer) ;  Nagasaki 
(Leech). 

144.  MiCROLEON  LONGIPALPI8. 

Microleon  longipalpisj  Butl.  Cist.  Ent.  toI.  iii.  p.  121  (1885). 

Three  specimens,  Satsuma,  May,  and  several  coll.  Pryer.  This  is 
Fryer's  no.  60,  and  was  considered  by  him  to  differ  only  from 
Phrixolepia  sericea,  Butl.,  in  being  smaller;  it  is,  however,  not 
closely  allied  to  that  species,  and  the  only  point  of  resemblance 
between  the  two  insects  is  a  somewhat  similar  coloration. 

Yokohama  (Fryer) ;  Satsuma,  Fusan  (Leech). 

145.  ApHBNDALA  SERICEA. 

Ajphendala  sericea^  Butl.  Trans.  Ent.  Soc.  1881,  p.  595. 
Hakodate  (Andrews) ;  Tokio  (Fenton), 

146.  Farasa  hilaris. 

Limacodee  hilaris,  Westw.  Cab.  Orient.  Ent.  p.  50,  pi.  xxiv.  ^z.  3 
(1848). 

Parasa  sinica,  Moore,  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  93  (1877). 

Heterogenea  hilarula,  Stand.,  Horn.  M6m.  L^p.  iii.  p.  197  (1887). 

Heterogenea  hilar ata.  Stand.  /.  c.  p.  198. 

One  female  example,  Hakodate^  August,  and  two  males  and  one 
female,  Gensan,  July.     Several  specimens,  coll.  Fryer. 

Yokohama  (Pryer) ;  Hakodate,  Grcnsan  (Leech)  ;  Corea. 

147.  Farasa  oonsocia. 

Parasa  consocia,  Walk.  Cat.  Lep.  Het.  Snppl.  ii.  p.  484  (1865). 
Heterogenea  princeps,  Stand.,  Rom.  M&n.  L^p.  iii.  p.  199  (1887). 
Neaera  princeps.  Stand.  /.  c.  pi.  xv.  fig.  7. 

Two  specimens  at  Gensan  in  July.     These  agree  with  figure  of 
N.  princepSi  Stand.,  from  Amur. 
Gensan  (Leech) ;  Corea^  Ussuri. 

148.  MONEMA  FLAVESCENS. 

Monema  flaveseens,  Walk.  Cat.  Lep.  Het.  v.  p.  1112  (1855); 
Butl.  111.  Typ.  Lep.  Het.  pt.  ii.  p.  14,  pi.  xxv.  fig.  5  (1878). 

My  native  collector  took  a  fine  series  of  this  species  at  Hakodate 
in  June  and  July,  and  I  took  three  specimens  at  Gensan  in  July. 
Four  specimens,  coll.  Fryer. 

Fryer,  in  his  catalogue,  says  of  this  species : — '*  Feeds  on  the  Celtis 
and  elm ;  forms  an  oval,  very  hard  and  smooth  cocoon,  mottled  with 
white  and  brown,  very  much  resembling  a  bud's  egg ;  the  larva  spina 
up  in  the  autumn,  but  does  not  change  to  pupa  until  the  spring  *' 
(p.  41). 

Yokohama  (Jonas  and  Pryer)  \  Gensan  (Leech)  \  Hakodate, 
N.  China,  Corea,  Amur. 
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149.  M1RS8A  INORNATA. 

i'Miresa  inomata.  Walk.  Gat.  Lep.  Het.  ▼•  p.  1125  (1855) ; 
d ,  Cist.  Ent.  vol.  iii.  p.  120. 

Heterogenea  flatidorgalUt  Staad.,  Bom.  M6m.  L^p.  iii.  p.  195, 
pi.  xi  fig.  7(1887). 

HeteroffeneaJlandor$alis,  ybt. /kiscicoslaliSy  Fixsen,  op.  eit.  p.  337, 
pi.  XV.  fig.  10. 

Two  examples,  coll.  Fryer,  and  one  taken  by  native  collector  at 
Hakodate  in  June  or  July.  The  two  in  Fryer's  collection  are  labelled 
''  56.  Limacodes  1  sp.,"  as  also  was  another  specimen  with  them,  but 
this  last  is  not  of  the  same  species.  Fryer  says  that  the  larva  feeds 
on  pear. 

Fixsen  records  YKti^ij  fusdcoatalia  from  Corea. 

Yokohama,  Tamato  (Fryer) ;  Corea,  Bengal. 

150.  MiRESA  CONJUNCTA. 

Limacodes  J  conjuncta.  Walk.  Cat.  Lep.  Het.  v.  p.  1150  (1885). 
Heterogenea  eonjuncta.  Walk.,  Rom.  M^m.  L6p.    iii.  p.  338, 
pi.  XV.  fig.  9  (1887). 

Two  specimens,  Gensan,  July. 

This  insect  is  very  closely  allied  to  Af.  deniatus,  Oberth. 

North  China ;  Gensan  (Leech). 

151.  An  ZABE  SINENSIS. 

Amabe  sinensis.  Walk.  Cat.  Lep.  Het.  v.  p.  1093  (1855). 
One  specimen  at  Gensan  in  July. 
Gensan;  Hongkong. 

152.  SCOPELODES  URSINA. 

Scopelodes  ursina,  Butl.  111.  Tjp.  Lep.  Het.  vi.  p.  3,  pi.  ci.  figs. 
7  &  8  (1886). 

I  took  a  male  example  of  this  species  at  Tsuruga  in  July. 
Daijeeling,  Silhet ;  Tsuruga. 

153.  SeTORA  SINENSIS. 

Tadema  sinensis,  Walk.  Cat.  Lep.  Het.  vii.  p.  1759  (1856). 
Fryer  says  that  the  larva  feeds  on  pear. 
Yokohama,  Yamato  (Pn/er). 

154.  Epicopeia  simulans,  sp.  n.     (Plate  XXXL  fig.  1.) 

Both  sexes :  all  the  wings  smoky  black  ;  secondaries  with  a  broad 
short  tail,  about  the  centre  of  the  outer  margin  is  a  crimson  spot ; 
there  are  also  four  crimson  spots  between  the  tail  and  anal  angle ; 
head,  thorax,  and  abdomen  black,  the  latter  with  a  crimson  streak 
along  each  side ;  legs  black,  with  the  exception  of  femora  of  anterior 
pair,  which  are  crimson ;  under  surface  as  above,  but  primaries 
paler  towards  the  outer  margins. 

Expanse,  d  $  78  millim. 

Hakodate  {Nat.  Coll.,  June  &  July  1887) ;  Hakone  (Pryer). 
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Allied  to  Bpieopeia  mencia,  Moore,  P.  Z.  8. 1874,  p.  578,  pi.  Ixrii. 
fig.  8,  from  \?hich  it  diflTers  in  having  only  one  row  of  crimson  spots 
on  secondaries,  no  crimson  marks  on  thorax,  and  less  crimson  on 
the  abdomen  ;  it  has  also  differently  shaped  secondaries,  shorter  tails, 
and  is  a  much  smaller  insect. 

155.  ElCYSM A  TRANSLUCIDA. 

Elcysma  translucida,  Butl.  Trans.  Ent.  Soc.  1881,  p.  4. 

Three  examples  coll.  Pryer,  and  one  taken  by  a  native  collector 
at  Gensan  in  August. 

Chalcosia  caudata,  Brem.,  is  very  closelly  allied,  but  appears  to 
have  shorter  tails  and  the  neuration  is  somewhat  different. 

Yokohama,  Yoshino  (Pryer)  ;  Grensan  (Nai.  Coll.),  Aug. 

156.  PSYCHOSTROPBIA  MELANARGIA. 

Psychostrophia  melanargia,  Butl.  Ann.  k  Msg.  Nat.  Hist.  (4) 
XX.  p.  401  (1877)  ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  9,  pi.  xxiii.  fig.  7 
(1878). 

I  took  examples  in  July  at  Tsuruga.  Pryer  says  that  the  species 
is  an  active  day-flier. 

Yokohama  \Jonas)  ;  Nikko,  Fujisan  (Pryer)  ;  Tsuruga  (Leech). 

157.  Pterodecta  gloriosa. 

Pterodecta  yloriosa,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  399 
(1877);  HI.  Typ.  Lep.  Het.  pt.  ii.  p.  8,  pi.  xxiii.  fig.  4  (1878). 

Of  frequent  occurrence  in  mountainous  districts  in  July. 

Bremer's  figure  of  Callidula/elderi  (Lep.  Ost-Sib.  tab.  iv.  fig.  3) 
agrees  well  with  my  Japanese  specimens  of  P.  yloriosa,  hut  in  the 
description  of  his  insect  Bremer  says  that  it  has  an  ochreous  yellow 
fascia,  whereas  in  P.  gloriosa  the  fascia  is,  according  to  Butler, 
"  brilliant  scarlet.'*  It  may  be  that  Bremer's  type  was  a  faded 
specimen. 

Yokohama  (Jonas);  Fujisan,  Yamato  (Pryer);  Nagahama, 
Tsuruga  (Leech). 

158.  SCHISTOMITRA  FUNERALIb. 

SchUtomitra  funeraliSi  Butl.  Trans.  Ent.  Soc.  1881,  p.  4. 

A  nice  series  in  Pryer*s  collection.  The  broad  cream-coloured 
band  on  disk  of  primaries  is  sometimes  completely  divided  by  the 
black  ground-colour  into  two  spots,  the  smaller  one  nearest  the  costa 
being  neariy  round,  and  the  larger  one  cuneiform.  The  initial  spot 
of  submargmal  series  is  sometimes  absent  altogether. 

Fusiyama,  Nikko  (Maries)  ;  Fujisan  (Pryer). 

159.  Laurion  remota. 

Eterusia  remota.  Walk.  Cat.  Lep.  Het.  ii.  p.  431  (1854). 

Laurion  remota,  Butl.  111.  Typ.  Lep.  Het.  pt.  ii.  p.  9,  pi.  xxiii. 
fig.  10  (1878). 

A  long  series,  most  of  the  specimens  taken  by  myself  at  Gensan, 
July  1884.     Mr.  Bntler  gives  the  ikieaisurement  of  this  species  as 
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2  in,  2  lines,  this  is  about  equal  to  55  mm.  I  find  the  males  range 
from  48  mm.  to  59  mm.  in  expanse  ;  females  from  56  mm.  to  65  mm. : 
average  57  mm. 

Yokohama  (Jonas  and  Pryer) ;  Tokio,  Nikko  (IVyer  Fushiki, 
Tsnruga,  Gensan  (Leech) ;  Corea  (Here). 

160.  PiDORUS  GLAUCOPIS. 

Callimorphat  glaucopis,  Drury,  lUustr.  £xot.  Entom.  u.  p.  14» 
pi.  6.  fig.  4  (1837). 

Pidorus  atratus,  Bntl.  Ann.  &  Mag.  Nat.  Hist  (4)  xx.  p.  401 
(1877);  111.  Tjp.  Lep.  Het.  pt.  ii.  p.  9,  pi.  xxiii.  fi^.  9  (1878). 

Several  specimens,  coll.  Pryer.    Larva  said  to  feed  on  "  the  Uria." 

This  species  is  extremely  variable  in  size,  and  the  width  and  outline 
of  white  fascia  is  also  subject  to  much  variation. 

Hakodate,  Yokohama  (  Whitely  and  Jana$) ;  Tsuruga,  Shimonoseki 
(Leech) ;  Hakone,  Gensan. 

161.  MiMEUSEMIA  PER8IMILI8. 

Mime%uemia  persimilis,  fiutl.  Ann.  &  Mag.  Nat.  Hist  (4)  xv. 
p.  397  (1875)  ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  3,  pi.  xxii.  ^g.  2. 

Several  examples,  coll.  Pryer. 

Hakodate  (Whitely) ;  Yesso,  Oiwake  (Pryer)  ;  Gensan  (Leech); 
Corea  (Herz), 

162.  Eterusia  euchromoides. 

Eterusia  euchromoides^  Walk.  Cat.  Lep.  Het.  Supp.  i.  p.  120 
(1864).  ff        f 

Three  specimens  of  this  beautiful  insect  taken  at  Gensan  by  my 
native  collector  in  July  1 887. 

N.  China  (Fortune);  Gensan  (Nat.  OolL). 

163.  EUSEMIA  JAPANA. 

Chelonomorphajapana,  Motsch.  Et.  Ent.  p.  30  (1860). 

Eusemia  viilieoides,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  141, 
pi.  xiii.  fig.  2  (1875).  v  /        r 

This  insect  was  common  at  Hakodate  in  June  and  July.  It 
seems  to  be  pretty  constant  in  markings. 

Nikko,  Yesso,  Nambu  (Pryer) ;  Hakodate  (Andrews). 

164.  Seudyra  noctuina. 

Seudyra  noctuina,  Butl.  Ent.  Mo.  Mag.  xiv.  p.  206  (1878)  ;  111. 
Typ.  Lep.  Het.  pt.  ii.  p.  3,  pi.  xxii.  fig.  1. 

Mr.  Prver  in  his  catalogue  says  that  this  species  "  has  a  habit  of 
buzzing  about  sugar.'*  He  seems  to  have  considered  it  a  Noctuid, 
and  placed  it  among  the  Calpidae. 

Nikko,  Oiwake,  Yesso  (Pryer)  ;  Hakodate  (Whitely  and  Leech). 

165.  Seudyra  subflava. 

Seudyra  subflava,  Moore,  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  85. 
I  have  a  good  series  from  Japan  and  one  specimen  from  Corea. 
This  last  is  somewhat  darker  in  coloration. 
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Yokohama  (Pryer  and  Manley);  Gensan  (Leeeh);  Kiukiang 
(Pratt);  Chekiang. 

166.  SsuDYRA  YENUSTA,  sp.  o.    (Plate  XXXI.  fig.  2.) 

c^  •  Primaries  whitish,  much  sprinkled  with  dark  grey  scales ; 
reniform  and  orhicular  spots  dark  grey;  a  broad  parti-coloured 
patch  along  the  inner  margin,  commencing  near  the  base,  this  patch 
is  deep  chestnut-brown  Mlowed  by  a  transrerse  band  of  grey 
bordered  internally  with  white,  and  one  of  dark  brown  divided  by  a 
white  line  preceding  a  band  of  leaden  grey  edged  with  chestnut- 
brown.  A  large  dark  chestnut  patch  occupies  the  apical  third,  this 
has  a  round  dark  grey  spot  bordered  externally  with  bluish  grey 
nearly  in  its  centre,  and  is  bounded  internally  by  a  greyish  dark- 
edged  band,  which  starting  from  the  costa  curves  gently  towards 
the  outer  margin,  then  turning  inwards  until  it  reaches  the  internal 
patch  through  which  it  passes  to  the  inner  margin  in  a  slightly 
oblique  direction.  Fringes  grey,  chequered  with  chocolate-brown 
towards  apex.  Secondaries  yellow,  with  a  well-defined  black  discal 
spot  and  a  broad  black  marginal  band  indented  on  its  internal  edge 
and  interrupted  before  the  anal  angle,  where  the  isolated  portion 
forms  a  large  round  spot.  Fringes  pale  grey.  Thorax  grey. 
Abdomen  slightly  darker  than  secondaries,  with  some  dark  grey 
dorsal  marks.  Under  surface  of  primaries  whitish,  broadly  dashed 
with  black  along  the  inner  margin,  the  white  interrupting  at  anal 
angle ;  submarginal  band  black,  its  internal  edge  undulating  and  well 
deSned,  the  discal  spots  of  upper  surface  reproduced  in  black ; 
secondaries  yellow,  fuscous  along  outer  margin  ;  blackish  discal  and 
anal  spots.     Fringes  of  all  the  wings  pale  grey. 

Expanse  42  millim. 

Allied  to  iS.  longipennis^  Walk.,  from  N.  India,  from  which  species 
it  may  be  distinguished  by  its  smaller  size,  whitish  ground-colour 
of  primaries,  and  different  ornamentation  of  secondaries. 

167.  VlTHORA  8TRATONICX. 

PhaUena  stratonice,  Cram.  Pap.  Exot.  iv.  p.  234,  pL  398.  fig.  K. 

Cyatidia  stratonice^  Hiibn.  Vers.  Schmett.  p.  174  (1800). 

Vithora  agrionidea,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xv.  p.  1 37 
(1875)  5  111.  Typ.  Lep.  Het.  pt.  ii.  p.  3,  pi.  xxii.  fig.  3  (1878). 

I  met  with  this  species  at  several  places  in  Japan  during  the 
months  of  May,  June,  and  July,  also  at  Gensan  in  June. 

There  is  some  variation  in  the  character  of  the  black  markings. 

Hakodate  (JfTUtely) ;  Yokohama  (Jonas  and  Pryer) ;  Nagahama, 
Nagasaki,  Satsuma,  Gensan  (Leech), 

168.  Gampola  noctis. 

.  Gampola  noctis^  ButL  Trans.  Ent.  Soc  1881,  p.  8. 
ToUo  (FenUm). 
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169.  JDsioPKiA  PtJLCHELLA,  linn. 

Four  speciinens  in  coll.  Pryer.     I  did  not  meet  with  this  species 
in  Japan  or  the  Corea. 
YoKohama  (Pryer). 

170.  Sinn  A  extrbma. 

Sinna  extrema^  Walk.  Cat.  Lep.  Het.  ii.  p.  573. 

Teinopyga  reticularis^  Feld.  Reise  Nov.  Lep.  iv.  pi.  cvi.  fig.  18. 
.     Sinnafentonu  Butl.  Trans.  Ent.  Soc.  1881,  p.  8. 

Sinna  ctara,  Butl.  /.  c. 

Five  specimens  at  Hakodate  in  August,  and  several  examples  in 
Fryer's  coUectiou. 

The  entire  series,  comprising  some  fourteen  specimens,  exhibit  a 
considerable  degree  of  variation.  There  are  forms  identical  with 
clara  snd/entoni,  Butl.,  and  others  differing  from  those  named  forms 
and  also  from  the  type.  There  cannot  be  the  least  doubt  but  that 
all  these  forms  are  referable  to  one  variable  species. 

Shanghai,  N.  China ;  Hakodate  (Leech). 

171.  Camptoloma  interiorata. 

Numenesinteriorata,  Walk.  Cat.  Lep.  Het.  Suppl.  i.  p.  290(1864). 

Pryer  says  the  larva  is  gregarious,  "  living  under  a  tough  silk  web 
made  on  the  bark  of  chestnut-trees,  on  the  leaves  of  which  it  feeds  *' 
(Cat.  Jap.  Lep.  p.  47). 

Yokohama  (Pryer) ;  Shanghai. 

172.  Nemeophila  plantaginis. 

PhaUtna-Bombyx  plantaginis,  Linn.  Syst.  Nat.  xii.  2,  p.  820, 
n.  42. 

Nemeophila  macromera,  Butl.  Trans.  Ent.  Soc.  1881,  p.  5. 

Var.  leucamera,  Butl.  /.  c.^hospita^  Schiff. 

A  series  of  nine  specimens  (7  d ,  2  $  ).  Four  of  the  males  are 
the  form  hospita,  Schiff.,  and  type  and  variety  agree  with  Amur 
specimens.  Var.  melanomera^  Butl.,  corresponds  with  var.  matro- 
naliSt  Freyer,  but  1  did  not  take  this  form  in  Japan  or  Corea. 

Tokio  (Fenton)  ;  Oiwake  (Pryer) ;  Altai ;  Amur  ;  Europe. 

173.  DiaCRISIA  IRENE. 

Diacrisia  irene,  Butl.  Trans.  Ent.  Soc.  1881,  p.  6. 

There  is  one  example  from  Tokio  in  the  National  Collection  at 
South  Kensington,  which  appears  to  differ  from  D.  russula  only  in 
the  absence  of  markings  on  the  wings.  Perhaps  this  is  only  an 
uncommon  form  of  D.  russula  ? 

Tokio  (Fenton). 

174.  Diacrisia  rusbula. 

$  •  PhaUena-Bombyx  russula,  Linn.  Syst  Nat.  x.  p.  510. 


616  MR.  J.  H.  LSKCH  ON  THE  [DeC  18, 

c^ .  Phalana'Bomhyx  aanmo^  Linn.  Syst.  Nat.  x.  p.  506. 
Bomhyx  russukiy  Hiibn.  Bomb.  pi.  29.  figs.  124-5. 
Examples  of  both  sexes  in  Fryer's  collection,  and  I  took  one  ait 
Gensan  in  July. 
Nikko,  Fujisan,  Oiwake  {Pryer)  ;  Gensan  {Leech)  ;  Corea  (Hers)* 

175.  Nemeophila  m etalkana. 

Nemeophila  metalJcana,  Led.  Wien.  Monats.  1861,  p.  152,  t.d.  12. 

CAeloniaJiavida,  Brem.  Bull,  de  I'Acad.  torn.  iiL  p.  861 ;  Lep. 
Ost-Sib.  p.  39,  t.  iv.  fig.  4. 

Several  examples,  coll.  Fryer.  I  took  a  specimen  at  Grensan  in 
June. 

Three  of  the  specimens  in  Fryer's  series  of  this  species  were 
labelled  wbtfaria,  but  this  was  most  certainly  an  error.  D.  wbwpria 
does  not  appear  to  occnr  in  Japan. 

Yesso  (Jh^er) ;  Gensan  (Leech)  ;  Corea  (Herz). 

176.  Rhyparioides  subyaria. 

Diacrisia  subvaria,  Walk.  Cat.  Lep.  Het.  iii.  p.  637  (1855); 
Butl.  111.  Typ.  Lep.  Het.  pt.  ii.  p.  5,  pi.  xxiii.  fig.  3  (1878). 

Walker's  type  of  this  species  was  from  N.  China.  There  were  no 
specimens  of  this  species  in  Fryer's  collection,  neither  did  I  meet 
with  it  in  any  part  of  Japan.  Specimens  labelled  eubvaria  were  in 
Fryer's  collection,  but  these  are  meialkana.  Led..  I  received  a 
fine  series  of  It,  subvaria  from  a  native  collector  at  Ningpo,  which 
agree  perfectly  with  Mr.  Butler's  figure  and  description  of  that 
species. 

There  are  no  examples  of  this  species  from  Japan  in  the  National 
Collection,  South  Kensington. 

?  Hakodate (TFi^t/Wy);  ?  Yokohama  (Jonas);  Ningpo,  N.  China, 
Hongkong. 

177.  Bhyparioides  rubescbns. 

Spilosoma  rubeecens.  Walk.  Cat.  Lep.  Het.  iii.  p.  677  (1855). 

Chelonia  rubescens,  var.  amurensis^  Brem.  Lep.  Ost-Sib.  p.  39, 
tab.  iii.  fig.  16  (1864). 

Rhyparioides  nebulosa^  But!.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx. 
p.  396  (1877) ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  5,  pi.  xxiii.  fig.  2  (1878). 

An  exceedingly  variable  species  occurring  throughout  Japan.  I 
am  not  satisfied  that  R,  eimplicior,  Butl.  (Trans.  £nt.  Soc.  1881, 
p.  6),  is  anything  more  than  a  var.  of  this  species. 

Hakodate  (Whitely) ;  Yokohama  (Jonae,  Pryer) ;  Hakone,  Hako- 
date, Gensan  (Leech) ;  Tokio. 

178.  RhYPARIA  PURPUREA. 

Phalana-Bombyx  purpurea,  Linn.  Syst.  Nat.  xii.  p.  828. 

Bombya  purpurea,  Hiibn.  Bomb.  pi.  33.  fig.  142. 

Only  two  examples  of  this  species,  one  of  which  I  bred  fnm  a 
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larva  obtained  at  GeDsan,  and  the  other  was  in  a  series  of  B.  amur- 
enstB  in  Frier's  collection. 

Oiwake  \Pryer) ;  Gensan  (Leech)  ;  A.mar  ;  £urope. 

179.  EUPREPIA  CAIA. 

Phakena-Bombyx  eaja,  linn.  Syst.  Nat.  x.  p.  i>00. 

Euprepia  phteosoma,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx. 
p.  395.  n.  8  (1877) ;  III.  Typ.  Lep.  Het.  pt.  iii.  p.  7,  pi.  xlii.  fig.  10 
(1879). 

Euprepia  phteosomaf  var.  auripennis,  Butl.  Trans.  Ent.  Soc.  1881^ 
p.  7. 

Six  examples  in  Fryer's  collection  under  the  name  of  A.  eaia.  I 
took  a  specimen  in  September  1886,  at  Sendai. 

There  appears  to  be  no  constant  difference  between  these  Japanese 
insects  and  more  or  less  typical  examples  of  A,  eaia  from  any  part 
of  Europe ;  but,  curiously  enough,  not  one  of  them  agrees  exactly 
with  Butler's  description  of  E.  phaosoma,  although  I  have  specimens 
among  my  European  series  of  A.  caia,  to  which  that  description 
applies  in  every  particular. 

lli^  number  and  also  the  size  and  shape  of  spots  on  secondaries 
are  most  unstable  characters,  and  no  more  value  attaches  to  them 
than  to  the  excentricities  of  the  mazy  cream-coloured  pattern  on 
primaries. 

Oiwake,  Tesso  (Fiyer) ;  Yokohama  (Jonas) ;  Nikko,  Tokio 
(B.  M.);  Sendai  (Leech) ;  Corea  (Herz). 

180.  Hypercompa  histrio. 

Hypercompa  histrio^  Walk.  Cat.  Lep.  Het.  iii.  p.  654  (1855) ; 
Rom.  M^m.  Ldp.  t.  iii.  p.  333,  pi.  xy.  fig.  2. 

Two  specimens  I  took  at  Gensan  in  July  1886  agree  with  an 
example  I  obtained  at  Ningpo  in  April  of  the  same  year. 

Ningpo,  Gensan  (Leech) ;  Shanghai. 

181.  AlpBNUS  FLAMMBOLU8. 

Alpenus  Jiammeolus,  Moore,  Ann.  &  Mag.  Nat.  Hist.  (4)  xx. 
p.  88. 

Of  this  species,  which  has  not  been  previously  recorded  from 
Japan,  I  took  three  specimens  at  NagasiGLki  in  June,  and  one  at 
Shimonoseki  in  July.  There  was  also  one  example  in  Fryer's 
collection.  Ail  these  are  males ;  the  only  females  I  have  are  from 
China. 

Nagasaki,  Shimonoseki  (Leech)  ;  Ningpo,  Eiukiang. 

182.  Thanatarctia  infernalis. 

Thanatarctia  infernalis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx. 
p.  395  (1877) ;  III.  Typ.  Lep.  Het.  pt.  iii.  p.  7,  pi.  xlii.  fig.  9  (1879). 

Four  males :  two  coll.  Fryer,  one  I  took  myself  at  Hakodate  in 
August,  and  one  I  received  from  a  natiYe  collector. 

Nikko  and  Oiwake  (Pryer) ;  Hakodate. 
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183.  Spilosoma  fuliginosa. 

Phal€ena'Bombyx  fuliginosay  Lidii.  SysC.  Nat.  xii.  2>  p.  835. 
Two  examples,  coll.  Pryer. 
Japan  {Pryer). 

184.  Spilosoma  luctifera. 

Bombyx  lucti/era,  Esp.  Schmett.  iii.  pi.  43.  figs.  1-5. 
Atolmia  japonictt^  Walk.  Cat.  Lep.  Het.  Sappl.  i.  p.  223  (1864). 
Bktigmene  moBrens,  Butl.  Cist.  Ent.  vol.  iii.  p.  114  (1885). 
I  took  an  example  at  Nagasaki  in  June,  and  there  were  three 
spfcimens  in  Fryer's  collection. 
Yokohama,  iJikko,  Oiwake  (Prger);  Nagasaki  (Leech). 

185.  Spilosoma  menthastri. 

Bombyx  menthaatri^  Fabr.  Ent.  Syst.  iii.  p.  452.  140. 

Estigmene  menthastri,  Hubn.  Verz.  Schmett.  p.  184. 

Spilosoma  punciarum,  Cram.  Fap.  Exot.  ir.  p.  233,  pi.  398. 
tig.  D. 

Spilosoma  sangaica.  Walk.  Cat.  Lep.  Het.  Sappl.  i.  p.  294. 

An  abundant  species  in  Japan  and  Corea,  varying  greatly  in  the 
number  and  size  of  spots  on  the  wings,  also  in  colour  of  body,  which 
ranges  from  pale  yellow  to  vermilion.  Further  the  ground-colour 
of  primaries  and  thorax  is  buff  instead  of  the  normal  white,  agrce'.ng 
in  this  respect  with  examples  from  the  north  of  England. 

Nagasaki,  Tsuruga,  Hakodate,  Hakone  (Leech)  ;  Yokohama 
(Pryer)  ;  Gensan,  Ningpo,  Shanghai ;  Amur ;  Europe. 

186.  Spilosoma  8KRIATOPUNCTATA. 

Arctia  seriatopunctata,  Motsch.  Et.  Ent.  I860,  p.  31. 

?  Arctia  punetigera,  Motsch.  /.  c. 

Spilarctia  ione,  Butl.  Cist.  Ent.  ii.  p.  41  (1875)  ;  111.  Typ.  Lep. 
Het.  pt.  iii.  pi.  xlii.  fig.  6. 

Arctia  rosacea,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  352 
(1879). 

Spilarctia  basilimbata,  Butl.  Trans.  Ent.  Soc.  1881,  p.  6. 

A  very  long  series  from  various  localities  in  Japan,  the  majority 
of  the  specimens  from  Hakodate.  These  were  taken  in  June,  July, 
and  August.  Thb  appears  to  be  a  most  variable  species ;  some  . 
examples  are  hardly,  if  at  all,  different  from  8.  lubricepeda  of 
Europe,  others  agree  with  rosacea,  Butl.,  others,  again,  are  identical 
with  basilimbata^  Butl.,  and  intermediates  connect  these  forms  one 
with  the  other. 

Tokio  (JBhtton) ;  Hakodate,  Oensnn  {Leeeh)  ;  Yokohagia  (Pryer 
and  Manley)  ;  Oiwake  (Pryer), 

187-  Spilosoma  bisecta,  sp.  n.    (Flate  XXXI.  fig.  3.) 
$  •  Frimaries  buff-coloured,  traversed  by  an  interrupted  line  of 
spots  from  centre  of  inner  margin  to  apex  of  wing  ;  secondaries  pale 
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buCT,  with  a  black  discal  spot  and  one  or  two  smaller  black  spots 
near  the  outer  marein  and  towards  the  anal  angle.  Thorax  buff, 
bisected  bj  a  black  line  ;  body  brilliant  scarlet,  except  anal  and  basal 
extremities,  which  are  buff;  a  row  of  black  dorsal  spots,  and  another 
along  tbe  sides.  Under  surface  of  wines  as  above,  but  markings  on 
primaries  more  distinct,  and  a  rosy  flush  about  the  disco-costal  area* 
Antennee  slightly  pectinated ;  pectus  brown  ;  femora  of  fore  legs  rosy. 

Expanse  47  miUim. 

I  took  two  male  specimens  of  this  insect,  which  may  be  com- 
pared with  seriato-punctaia^  Motsch.,  but  from  which  it  may  be 
readily  separated  by  the  black  thoracic  streak. 

Hongkong  (March) ;  Nagasaki  (May). 

There  is  an  omiamed  specimen  of  this  species  in  Dr.  Staudinger's 
collection. 

188.  Spilosoma  subcarnba. 

9  •  Spilosoma  subcamea,  Walk.  Cat.  Lep.  Het  iii.  p.  675  (1855). 

?  .^Zofl  bi/rons,  Walk.  Cat.  Lep.  Het.  iii.  p.  705  (1855). 
Aloa  leucothorax^  Feld.  Wien.  ent.  Mon.  vi.  p.  36. 
Spilarctia  subcamea^  Butl.  111.  Tvp.  Lep.  Het.  pt.  iii.  pi.  xlii. 
fig.  8  (1879). 

Hongkong,  North  China,  Ningpo,  Yokohama  (iVan/ey  and  Fryer), 

189.  Spilosoma  lubricepeda. 

Bombyx  lubricepeda^  Eisp.  Schmett.  iii.  pi.  66.  fit;s.  1-.5. 
I  took  two  specimens  at  Gensan  in  July. 
Gensan  (Le^eA)  ;  Amur;  Europe. 

190.  Spilosoma  mollicula. 

$  •  Spilarctia  mollicula,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx. 
p.  395(1877);  111.  Typ.Lep.Het.  pt.iii.p.6,  pi.  xlii.  6g.  7(1879). 

I  did  not  meet  with  this  species  in  Japan,  and  there  were  no 
specimens  of  it  in  Fryer's  collection. 

Hakodate  {Whitely). 

191.  Spilosoma  injbqualis. 

Spilarctia  in€equalis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iy. 
p.  351  (1879). 

A  fine  series  in  Fryer's  collection,  varying  greatly  not  only  in 
colour,  which  ranges  in  tint  from  almost  pure  white  to  a  rich  buff- 
yellow,  but  also  in  the  intensity  of  the  black  markings. 

Ohoyama,  Fujisan  (Pryer)  ;  Hakone  (Leech). 

192.  Spilabctia  bifasciata. 

Spilarctia  bi/asciata,  Butl.  Trans.  Ent.  Soc.  1881,  p.  7. 

Four  examples,  in  one  of  which  the  inner  row  of  black  dots  form* 
ing  the  basal  fascia  is  represented  by  a  small  spot  on  the  costa  and 
one  just  above  inner  margin. 

Tokio  (Fenton)  ;  Nikko  (Pryer)  ;  Yokohama  (Manley). 
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193.  Spilarctia  imparilis. 

Spilaretia  imparilis,  Butl.  cJ,  Ann.  &  Mag.  Nat.  Hiat.  (4)  xx. 
p.  394  (1877) ;  III.  Typ.  Lep.  Het.  ii.  p.  4,  pi.  xxii.  fig.  4  (1878) ; 
$ ,  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  351  (1879). 

Several  examples,  coll.  Fryer. 

The  markings  of  the  male  are  fairly  constant,  bat  the  maculation 
of  the  female  is  subject  to  considerable  modification,  and  in  some 
examples  of  this  sex  almost  entirely  absent. 

Yokohama  (/ojMw) ;  Yesso  (Piy^r) ;  Hakone  (5miVA). 

194.  Seriarctia  Lettish. 

Seriaretia  lewisii,  Butl.  Cist.  Ent.  vol.  iii.  p.  115  (1885) 
Eight  specimens,  coll.  Pryer. 

The  marking  of  primaries  is  very  constant,  but  on  the  secondaries 
the  maculation  is  subject  to  Tariation. 
Nikko,  Oiwake  (Pryer). 

195.  Aloa  lactinea. 

PhaUena  hctinea.  Cram.  Pap.  Exot.  ii.  p.  58,  pi.  133.  fig.  D. 

Bombyx  sanguinolenta,  Fabr.  Ent.  Syst.  iii.  1,  p.  473.  206. 

Estiffmene  laetinea,  Hubu.  Verz.  Schmett.  p.  184.  1894. 

Aioa  laciinea.  Walk.  Cat.  Lep.  Het  iii.  p.  702. 

Nine  specimens,  coll.  Fryer. 

Varies  considerably,  the  number  of  black  spots  ranging  from  but 
a  slight  trace  of  a  single  spot  to  five  distinct  large  spots. 

Yokohama  (Pryer,  Manley) ;  North  China,  North  India,  Nepaul, 
Ceylon,  East  Indies,  Australia. 

196.  DiONYCHOPIUS  NrVEUS. 

Dionychopius  m'oeiM,  M^n.  Bull.  Phys.  Pdtersb.  iii.  p.  108; 
Bull,  de  TAcad.  t.  xvii.  p.  218 ;  Schr.  Amur  Reisen,  p.  52,  tab.  if. 
fig.  6. 

Varies  in  the  intensity  of  red  lateral  spots  on  abdomen.  Normally 
the  female  has  six  of  these  spots  and  the  male  five,  but  a  male  from 
Gensan  has  only  two  distinct,  and  three  faint  red  spots  on  side  of 
body.  The  usual  dorsal  series  of  black  spots  may  also  be  absent 
There  is  further  some  modification  in  the  character  of  the  discal  spot 
on  secondaries  ;  in  some  specimens  this  is  conspicuous,  whilst  in 
others  it  is  scarcely  discernible. 

Oiwake,  Yokohama  (Pryer)  i  Hakodate,  Sendai,  Hakone,  and 
Gensan  {Leach) ;  Amur. 

197.  Bireta  PLUM08A,  sp.  u.    (Plate  XXXI.  ^g,  4.) 

c^.  Primaries  yellowish  buff,  darker  along  the  inner  margin, 
clouded  about  the  disk  and  towards  the  apex  with  purplish  brown. 
Secondaries  silky  white  with  a  faint  yellowish  tinge.  Thorax  and 
abdomen  buff;  antennee  plumose.  Underside  umform  yeUowish 
white,  silky. 
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$•  Resembles  male,  but  primaries  clouded  with  ocbreous; 
antennae  simple. 

Closely  allied  to  B.  straminea^  but  secondaries  of  both  sexes  paler, 
and  antenn®  of  male  plumose  and  not  simply  pectinated. 

Two  specimens,  coll.  Pryer,  6  $ .    Ohoyama. 

Expanse,  S  53  mUlim.,  $  51  millim.  No.  48  Fryer's  Cat  As. 
Soc  Jap.,  May  1883. 

198.  BiRRTA  8TRAM INEA. 

Oeira  siraminea,  Moore,  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  91 
(1877). 

I  took  this  species  at  Gensan  in  July,  and  there  were  several 
examples  in  coll.  Pryer. 

YoKohflmaa  (Pryer  and  Manley) ;  Grensan  (Leech), 

199.  BiRBTA  PALLIDA. 

Bireta  pallida,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  473 
(1877);  111.  Typ.  Lep.  Het.  pt.  ii.  p.  12,  pi.  xxv.  figs  10,  11 
(1878). 

A  few  examples  iu  a  long  series  of  Bireta,  composed  principally 
of  specimens  of  B,  etraminea,  in  Pryer*s  collection. 

Yokohama  (Jonas,  Pryer,  and  Manley). 

200.  LSLIA  GIGANTBA. 

Lmlia  gigantea,  Butl.  Cist.  £nt.  toI.  iii.  p.  117. 
One  male  and  six  females  in  coll.  Pryer. 
Oiwake  (Pryer). 

201.  LiBLIA  CCBN08A. 

Bombyx  ccenosa,  Hiibn.  Bomb.  pi.  51.  fig.  218. 

Bomhyx  sangaica,  Moore,  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  92 
(1877). 

Leucoma  brevieomie,  Walk.  L  c.  vii.  p.  1729  (1856). 

I^Lalia  sineneU,  Walk.  Cat.  Lep.  Het.  iv.  p.  829  (1855); 
Butl.  111.  Typ.  Lep.  Het.  pt.  iii.  p.  9,  pi.  xliii.  ^g.  8  (1879). 

Eleven  d  and  2  $ ,  coll.  Pryer.  A  little  darker  as  a  rule,  but 
otherwise  Japanese  examples  do  not  differ  from  European  specimens 
of  L.  ecmosa.  Some  of  the  specimens,  however,  agree  with  L, 
sinensis.  Walk.,  the  type  of  which  came  from  Hong-Kong;  Dr. 
Fixsen  records  a  specimen  of  the  last-named  from  Corea. 

Yokohama  (Pryer) ;  Hakodate,  Gensan,  and  Ningpo  (Leech). 

202.  Leucoma  subvitrea. 

Leucoma  subvitrea.  Walk.  Cat.  Lep.  Het.  Suppl.  ii.  p.  344. 

^ssAroa  alba,  Brem.  Lep.  Ost-Sib.  p.  41,  Ub.  iii.  fig.  18  (1864). 

I  obtained  this  species  at  Gensan  in  July  1886,  and  an  example 
of  each  sex  at  Fusan  in  June  1886.  Five  specimens  in  Fryer's 
collection  are  not  localized,  but  in  his  Catalogue  he  gives  Nikko. 

Nikko  (Phfer) ;  Fusan,  Gensan  (Leech) ;  Hindustan,    f  Amur. 
Paoc.  ZooL.  Soc— 1888,  No.  XLH.  42 
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203.  LeUCOM A  AURIPES. 

Leucoma  auripes^  Butl.  Ann.  &  Mag.  Nat  Hist.  (4)  xx.  p.  402 
(1877);  111.  Tvp.  Lep.  Het.  ii.  p.  9,  pi.  xxir.  fig.  1  (1878). 

I  did  not  meet  with  this  species  in  Japan,  hut  there  were  four 
males  and. three  females  in  Fryer's  collection.  Three  of  the  former 
and  one  of  the  latter  are  labelled  Tesso,  1882.  In  the  same  col- 
lection three  small  specimens  of  L,  auripes,  also  from  Tesso,  were 
set  apart  and  are  the  no.  161  of  Fryer's  Catalogue.  These  small 
specimens  agree  with  a  series  I  obtained  at  Gensan  in  1886.  The 
smallest  cT  in  this  series  measures  only  40  milliuL,  and  the  largest  J 
49  millim. ;  the  smallest  $  44  millim.,  and  the  largest  $,  58  millim.; 
whereas  the  measurements  of  typical  examples  are,  58  millim.  for  c^ , 
and  68  millim.  for  $ . 

Common  at  Gensan,  flying  among  fir-trees  in  the  daytime. 

The  primaries  of  $  have  no  black  costal  edging  as  in  the  <S . 

Yokohama  (Jonas) ;  Yesso  {Pryer)  ;  Gensan  {Leech). 

204.  LaRIA  L-NIGRUlf. 

PhaUena-Bombyx  l-nigrum,  Mueller,  Faun.  Fr.  p.  40(1764). 

Bomhyx  v-nigrum,  Fabr.  Syst.  Ent.  p.  577  fl775). 

Four  males  and  one  female,  coll.  Fryer.  The  male  from  Japau, 
like  the  same  sex  of  this  species  from  Ningpo  and  Kiukiang,  has  a 
round  black  spot  at  end  of  discal  cell  instead  of  the  usual  L  or  V. 
The  female,  on  the  other  hand,  has  a  well-developed  V-like  mark. 

Ohoyama,  Nikko  {Pryer)  ;  Ningpo  {Leech) ;  Corea  (Herz). 
Europe. 

205.  Stilpnotia  salicis. 

Phaltena-Bombyx  salicis,  Linn.  Syst.  Nat.  x.  p.  502. 

Several  examples  in  coll.  Fryer.  Perhaps  a  little  more  densely 
scaled,  but  otherwise  Japanese  specimens  agree  very  well  with  the 
European  type. 

Tokio,  lesso  {Pryer)  ;  Corea  (Hers). 

206.  PORTHESIA  CHRYSORRHCEA. 

PhaliBna^Bombyx  chrysorrhaa,  Linn.  Syst.  Nat.  x.  p.  502. 
Bombyx  chrysorrhcM,  Hiibn.  pi.  18.  fig.  67',  pi.  58.  figs.  248-9. 
A  $  example  at  Nagahama,  July. 

207.  FORTHESIA  AURIFLUA. 

Bombyx  auriflua,  Fabr.  Mant.  p.  125(1717). 

Bombyx  aurtfiua,  Hiibn.  Bomb.  pi.  18.  figs.  ^^^  69. 

Bombyx  chrysorrhcea^  Esp.  Schmett.  iii.  pi.  39.  figs.  I,  2,  7. 

Among  Japanese  and  Corean  examples  of  this  species  there  is 
much  variation  in  the  markings  of  primaries.  In  typical  ($  spe- 
cimens of  P.  auriflua  there  is  a  brownish-black  spot  on  the  inner 
margin  near  anal  angle,  and  such  specimens  there  are  in  my  series 
from  Japan  and  Gensan ;  but  others  have  an  additional  spot  towards 
the  base  of  the  inner  margin,  and  other  examples  again  have  a  third 
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Spot  placed  near  the  costa  and  directly  above  that  last  referred  to ; 
one  has  a  fourth  spot  towards  apex.  On  the  other  hand,  there  are 
specimens  with  but  the  slightest  trace  of  a  spot  at  anal  angle.  As  a 
rule  the  female  is  without  markings,  but  sometimes  a  brownish  spot 
appears  at  anal  angle,  and  one  example  of  this  sex  in  Fryer's  col- 
lection has  the  basal  spot  also  well  developed. 

There  is  considerable  difference  in  size,  as  will  be  seen  by  the 
following  measurements : — 

Smallest  S  24  millim.  Largest  (^36  millim. 

„  $  33  millim.  „        $  46  millim. 

Thus  it  will  be  seen  that  the  largest  $  is  almost  twice  the  size  of 
the  smallest  S  in  wing  expanse,  whilst  this  last  is  one  third  less  in 
expanse  than  the  largest  cf  • 

Yokohama,  Oiwake,  Tesso  (Pryer)  ;  Fushiki,  G-ensan  (Leech)  ; 
Ningpo ;  Armenia,  Altai,  Amur,  Europe. 

208.  F0RTHE8IA  RADDEI. 

Porthesia  raddei.  Stand.,  Rom.  M^m.  sur  L6p.  vol.  iii.  pp.  207> 
343,  pi.  xvii.  f.  3. 
Corea  (fferz), 

209.  Artaxa  subflava. 

Aroa  subflavoy  Brem.  Lep.  Ost-Sib.  p.  41,  tab.  iii.  fig.  19 
(1864). 

Leucoma  subjlava,  yar.  piperita,  Oberth.  Etud.  d*Entora.  ▼.  p.  35. 

Of  the  type  of  this  species,  which  Bremer  says  is  very  like 
heliadia.  Cram.,  I  have  no  specimen,  but  there  were  two  examples  of 
var.  piperita  in  Fryer's  collection  taken  at  Oiwake.  These  very 
closely  resemble  Porthesia  snellem.  Stand.,  Rom.  M^m.  sur  L^p. 
iii.  p.  207,  pi.  xii.  fig.  3. 

Oiwake  (Pryer). 

210.  Artaxa  intensa. 

Artaxa  intensa,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  402 
(1877)  ;  111.  Typ.  Lep.  Het  pt.  ii.  p.  10,  pi.  xxiii.  fig.  12  (18/8). 

A  long  series  from  various  parts  of  Japan  and  Corea.  Some  of 
the  specimens  have  two  distinct  black  spots  near  apex  of  primaries, 
others  have  only  one,  whilst  some  other  examples  again  have  not  a 
trace  of  any  such  marking.  Further,  there  are  two  specimens  which 
appear  to  me  to  be  varieties  of  this  species ;  one  of  these  is  identical 
with /avtna/a,  Walk.,  and  the  other  with  conspersa,  Butl.  Without 
a  longer  series  it  is  not  possible  to  form  an  opinion  as  to  the  legiti- 
mate rank  of  these  two  last. 

Yokohama  {Jonas  and  Pryer)  ;  Oiwake  {Pryer) ;  Tsuruga,  Fusan, 
Gensan,  Ningpo  (Leech). 

211.  Artaxa  pulverea,  sp.  n.    (Flnte  XXXI.  fig.  5.) 

Allied  to  A,  subjlava  var.  piperita  but  smaller,  the  primaries  are 
of  a  deeper  yellow  sparingly  sprinkled  from  the  base  nearly  to  the 

42* 
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outer  margin  with  brown  scales ;  these  form  a  sort  of  cloak,  the 
eiternal  edge  of  which  is  bordered  with  some  silvery  spots.  Secon- 
daries and  under  surface  of  all  the  wings  buff  without  spot  or  marking. 

Expanse,  S  24-32  millim.,  $  37  millim. 

I  took  this  species  in  Satsuma  in  May,  Nagasaki  in  June,  and 
Gensan  in  July.    The  c^  coll.  Pryer. 

Japan  (Pryer) ;  Satsuma,  Nagasaki,  Gensan  (Leech). 

212.  Artaxa  scintillans. 

Somena  tcintillane»  Walk.  Cat.  Lep.  Het  yii.  p.  1734  (1856). 
Artaxa  scintillans,  Butl.  lU.  Typ.  Lep.  Het.  pt.  v.  p.  52,  pi.  xc. 
fig.  1(1881). 

Artaxa  limbata,  Butl.  I.  e.  p.  53,  pi.  xc.  fig.  3. 

Two  examples. 

Gensan,  Ningpo,  Darjeeling,  North  India. 

213.  Artaxa  conspersa. 

Artaxa  conspersa,  Butl.  Cist.  Ent.  toI.  iii.  p.  117  (1885). 

A  long  series  in  Fryer's  collection. 

The  males  are  mostly  of  a  dark  chocolate  colour,  but  the  females 
are  pale  yellow ;  some  of  the  males,  howeyer,  are  quite  of  the  female 
coloration  and  others  are  intermediate. 

Yokohama  (Pryer), 

214.  Chcerotrichb  staudingeri,  sp.  n.     (Plate  XXXI.  fig.  6.) 

Deep  bufip-yellow ;  primaries  with  a  purple-brown  basal  patch  and 
a  curred  central  fascia,  the  latter  is  contracted  just  below  the  costs : 
discal  ^ot  black,  round  and  well  defined ;  secondaries  without  spot 
Antennas  broadly  pectinated.  Head  and  thorax  orange.  Abdomen 
▼elvety  black,  base  and  anal  tuft  orange.  Under  surface  buflf-yellow ; 
central  area  of  primaries  slightly  darker. 

Expanse,  S  36-44  millim.,  $  48-60  millim. 

An  example  of  this  species  is  represented  in  the  National  Collection 
at  South  Kensington  by  two  wings. 

Yokohama  (Pryer  and  Leech), 

215.  Chcerotriche  niphonis. 

cf .  Choerotriche  niphonis,  Butl.  Trans.  Ent.  Soc.  1881,  p.  9. 

$  •  Choerotriche  squamosa,  Butl.  /.  c. 

Porthesia  raddei,  Staud.,  Rom.  M6m.  sur  L^p.  iii.  p.  207,  pi.  xvii. 
d,  fig.  3  (1887). 

There  can  be  little  doubt  that  Butler's  C  squamosa  is  the  female 
of  his  C.  niphonis,  I  took  an  example  of  each  sex  at  Gensan  and 
in  Pryer's  collection  there  were  seven  males  in  splendid  conditioD, 
and  two  females  not  quite  so  fine.  Six  of  the  former  are  labelled 
Oiwake  and  one  of  the  last  Tesso.  In  the  male  specimens  there  is 
considerable  variation  in  the  coloration  of  primaries.  Three  ex- 
amples have  the  bufip  costal  border  represented  by  a  buff  edging  to  the 
costa  itself  and  a  streak  of  the  same  colour  along  the  costal  nerve  as 
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far  as  black  spot  at  end  of  discal  cell.  In  the  female  all  the  wings 
are  buff  with  the  dark  colour  of  the  male  showing  only  as  a  broad 
patch  along  the  inner  half  of  the  wing,  but  not  touching  either  the 
base  or  the  outer  margin ;  there  are»  however,  distinct  traces  of  a 
narrow  stripe  of  tbe  dark  colour  extending  from  the  top  posterior 
edge  of  the  patch  right  through  to  the  costa  near  the  apex.  Only 
tbat  the  roal^  has  dark  secondaries,  the  Oensan  specimens  are  almost 
alike  in  markings. 

On  the  under  surface  the  males  are  just  as  variable  as  above.  In 
one  example  aU  the  wings  are  dark  smoky  brown  with  buff  fringes 
and  a  very  slender  buff  costal  edeing,  and  in  another  specimen  the 
smoky-brown  primaries  are  broadly  bordered  on  the  costa  and  outer 
margin  v?ith  buff»  whilst  the  secondaries  are  buff  tinged  with  smoky 
brown  between  the  discal  cell  and  outer  margin.  This  example  has 
a  distinct  black  spot  at  the  end  of  the  cell  on  each  v?ing,  but  similar 
spots  are  to  be  traced,  more  or  less  clearly,  in  all  tbe  specimens. 
In  his  descriptions  of  niphanis  and  squamosa,  Mr.  Butler  makes  no 
reference  to  these  spots  m  the  first-named,  but  he  gives  them  as  a 
character  of  squamosa, 

Tokio  (Fenton);  Yokohama,  Oiwake,  Yesso  (Pryer);  Gknsan 
{Leech), 

216.   PCECILOCAMPA  8UBPURPUREA. 

PcecUocampa  subpurpurea,  Butl.  Trans.  Ent.  Soc.  1881,  p.  18. 
Tokio  (Fenton). 

217 •  Andraca  gracilis. 

Andraea  graeUis,  Butl.  Gist  Ent.  vol.  iii.  p.  125  (1885). 

Two  examples,  coll.  Pryer. 

Nikko  {Pryer). 

218.  Oroyia  thtellina. 

d.  Orgyia  ihyellina,  Butl.  Trans.  Ent.  Soc.  1881,  p.  10. 

A  fine  series,  coll.  Prver,  including  four  female  specimens  with  well- 
developed  wings,  and  three  examples  of  the  same  sex,  in  which  the 
wings  are  dwarfed,  but  with  the  markings  reproduced  in  miniature. 
As  the  female  has  not  been  previously  noticed  a  description  is 
appended. 

$ .  Primaries  whitish,  vrith  an  ill-defined  dark  discal  spot  and 
ferruginous  markings,  the  most  conspicuous  of  which  are  a  large 
roundish  patch  at  base  between  median  nervure  and  inner  margin, 
a  cloud  on  outer  third  towards  apex,  from  the  lower  edge  of  which 
a  curved  stripe,  bordered  externally  with  the  whitish  ground-colour, 
runs  to  inner  margin,  and  two  angulated  transverse  lines  on  disk, 
between  which  is  an  indistinct  ferruginous  shade ;  near  the  costa 
and  towards  apex  is  an  elongated  blackish  spot  and  at  extenial  angle 
tapering  towards  middle  of  outer  margin  is  a  purplish-erey  patch 
enclosing  three  blackish  lunules  bordered  internally  with  whitish. 
Secondaries  pale  v^hity  brovm,  with  a  small  brown  patch  near  anal 
angle,  and  an  indistinct  brownish  submarginal  band.   Under  surface 
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pale  whitj  brown ;  primaries  with  discal  and  apical  spots  as  above ; 
there  are  also  two  small  brownish  spots  at  outer  angle ;  on  secondaries 
are  a  discal  spot  and  a  linear  dash  near  anal  angle  brownish. 
Expanse  44-48  mUlira.  (Plate  XXXI.  figs.  7,  7a.) 
Although  very  difFerent  in  coloration^  the  markings  of  the  female 
are  exactly  of  the  same  character  as  those  of  the  male.  In  reference 
to  the  females  with  ill-developed  wings  it  should  be  said  that  these 
organs  are  very  similar  in  appearance  to  the  wings  of  a  moth  on  its 
first  emerging  from  the  pupa  and  gives  one  the  idea  of  arrested 
development.  Instances  of  this  nature  are  not  unknown  to  the 
breeder  of  Lepidoptera,  although  the  cause  is  not  understood. 
There  is  nothing  to  show  whether  Fryer's  specimens  of  this  spedes 
were  captured  or  bred  ;  but  as  the  semiapterous  form  is  nearer  to 
typical  female  Orgyia  we  may  reasonably  suppose  that  such  forms 
as  that  figured  are  usual  with  O.  Ihyellina. 
Tokio  (Fenion);  Yokohama,  Oiwake  (Pryer). 

219.  Orgyia  gonostioma. 

Bomhyx  gonostigma^  Fabr.  Syst.  Ent.  p.  585  (1 775);  Hiibn.  Bomb, 
pi.  XX.  fig.  78. 

Orgyia  approximans,  Butl.  Trans.  Ent.  Soc.  1881,  p.  10. 

One  example  in  Fryer's  collection  from  Oiwake. 

The  tone  of  colour  and  number  of  white  apical  spots  are  such 
variable  characters  in  0.  gonostigma  that  it  is  certainly  an  unnecessary 
addition  to  synonymy  to  en'leavour  to  establish  a  species  on  such 
slight  differences  as  those  upon  which  Mr.  Butler  has  relied  in  his 
differentiation  of  O.  approximans. 

Oiwake  (Pryer). 

•    220.  Frismosticta  hyalinata. 

Priswwsticia  hyalinata,  Butl.  Cist.  Ent.  vol.  iii.  p.  125. 

This  is  no.  163  of  Fryer's  Catalogue,  and  there  were  several 
specimens  in  his  collection  chiefly  from  Oiwake. 

Oiwake,  Nikko  (Pryer). 

221.  BOMBYX  MORI. 

PkaUena  mori^  Linn.  Syst.  Nat.  ii.  p.  817.  33  (1767). 
Several  specimens,  coll.  Frjer. 
Yokohama  (Pryer). 

222.  BoMBYX  MANDARINUS. 

TheopkUa  mandarima^  Moore,  Froc.  ZooL  Soc.  18/2,  p.  .5/6, 
pi.  xxxiii.  fig.  5. 

A  fine  series  in  coll.  Fryer.     I  took  t%io  males  at  Gensaii  in  July. 

This  species  is  probably  the  wild  form  of  the  silkworm  of  commerce, 
B,  mori.  It  is  much  darker  in  colour  and  has  very  distinct  markings ; 
the  feiiiale  is  much  larger  than  the  same  sex  of  ^.  mori.  Compared 
with  that  of  the  cultivated  silkworm  the  cocoon  of  B,  mamdarinuM  is 
Yery  flimsy. 

Yokohama  {Pryer) ;  Hakodate  (^Andrews) ;  Genaan  {Leech). 
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223.  BOMBYX  NBUSTRIA. 

Phalana  neustria^  Linn.  Syst.  Nat.  x.  p.  500. 

f  Clisiocampa  iestaeea,  Motsch.  £t.  But.  1860,  p.  32. 

I  took  specimens  at  Nagasaki  in  June  and  Gensan  in  July ;  these 
with  a  number  from  Fryer's  collection  make  up  a  good  series,  ex- 
hibiting much  variation,  but  nothing  calling  for  special  notice. 

Nagahama,  Nagasaki,  Gensan  {Leech)  \  Yokohama,  Oiwake 
(Pryer) ;  Kiokiang  (Pratt) ;  Corea. 

224.  Apha  tychoona.   . 

Apha  tychoona,  Butl.  £nt.  Mo.  Mag.  xiv.  p.  207  (1878);  111. 
Typ.  Lep.  Het  pt.  ii.  p.  18,  pi.  xxvii.  fig.  5. 

A  nice  series  from  Japan,  showing  some  variation  in  colour. 
Yokohama  (Pryer) ;  Hakodate  (Leech). 

225.  Lasiocampa  fasciatella. 

Bombyx  fasciatella,  M^.  Bull,  de  I'Acad.  t.  xrii.  p.  218.  no.  25 ; 
Schrenck's  Amur  Reisen,  p.  55,  tab.  iv.  fig.8 ;  Rom.  M^m.  sur  L^p. 
▼ol.  iiL  p.  344. 

Corea  (Herz). 

226.  Lasiocampa  pruni. 

Phahena-Bombya?  pruni,  Linn.  Syst.  Nat.  x.  p.  498,  xii.  p.  813. 

Bombyx pruni^  Hiibn.  Bomb.  pi.  42.  fig.  186. 

Three  males  in  Fryer's  collection. 

Hakodate  (Leech) ;  Yokohama,  Nikko  (Pryer) ;  Europe. 

227.  GhR08T06A8TRIA  brevivbnis. 

Chroetogastria  brevivenis,  Butl.  Cist.  Ent.  vol.  iii.  p.  119  (1885). 
Three  male  examples.     No.  185  of  Fryer's  Catalogue  is  referable 
to  this  species. 

Nikko  (Pryer) ;  Hakodate  (Leech). 

228.  EUTRICHA  EXCELLEN8. 

OdonestU  eacellens,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  481 
(1877);  111.  Typ.  Lep.  Het.  pt.  ii.  p.  19,  pi.  xxvi.  figs.  4,  5  (1878). 
Var.  unieolor,  Oberth.  Etud.  d'Entom.  v.  p.  38  (1880). 
A  fine  series,  varying  in  size  and  markings. 
Yokohama  (Pryer  and  Manley). 

229.  EUTRICHA  PINI. 

Phalana-Bombyx  pittiy  Linn.  Syst.  Nat.  x.  p.  498. 

Odonestis  euperans,  Butl.  111.  Typ.  Lep.  Het.  ij.  p.  19.  pi.  xxvii. 
fig.  4. 

Eutrichafentoniy  Butl.  Trans.  Ent.  Soc.  1881,  p.  17. 

Eutricha  eonata,  Butl.  /.  c. 

c^ .  Eutricha  dolosa,  Butl.  /.  c.  p.  16. 

This  is  a  very  variable  species,  both  in  Japan  and  Europe. 

Yokohama,  Oiwake  (Pryer)  ;  Hakodate  (Leech) ;  Tokio ;  Corea, 
Europe  (Here). 
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230.  EUTRICHA  REMOTA. 

Laaiocampa  remota^  Wfilk.  Cat.  Lep.  Het.  vi.  p.  1439. 

?  Leheda  hehea.  Walk.  op.  eit.  p.  1462. 

(Eona  segregata,  Butl.  111.  Typ.  Lep.  Het.  pt.  ii.  p.  20,  pi.  xrn. 
figs.  6  &  7. 

(Eona  speetabilia,  Butl.  op.  eit.  p.  19^  pi.  xxvii.  fig.  3. 

I  took  this  species  in  all  kinds  of  forms  at  Nagasaki  and  Shimo- 
noseki.  $  (Eona  doloaa,  Butl.,  in  national  collection  at  Soatb 
Kensington,  is  referable  to  this  species. 

Yokohama,  Oiwake  (Fryer);  Tokio,  Shanghai,  North  China. 

231.  OdONESTIS  UBTA. 

Amydona  lata.  Walk.  Cat.  Lep.  Het.  tI.  p.  1416  (1855). 
One  specimen  at  Tsuruga,  July  1886,  which  I  believe  to  be  the 
only  one  from  Japan. 

Tsuruga  (l^ecA) ;  Coreh  (Herz). 

232.  Odonestis  potatoria. 

Phaliena-Bombya:  potatoria,  Linn.  Syst.  Nat.  xii.  p.  813. 

Odonestis  albomacuiata,  Brem.  Bull.  del'Acad.  Pet.  1861,  tom.iii.; 
Lep.  Ost-Sib.  p.  42,  tab.  iv.  6  d « t.  iii.  20  $ . 

Yar.  askoldensis,  Oberth.  Et.  Ent.  v.  p.  38. 

In  the  series  of  this  species  from  Japan  there  are  specimens 
which  agree  exactly  with  typical  potatoria,  Linn.,  and  others  which 
are  most  certainly  identical  with  O.  albomaculata,  Brem.,  whilst  be- 
tween these  two  forms  are  aberrations,  including  a  dark  one  near 
the  yariety  askoldensis  of  Oberth  ur,  which  cannot  be  satisfactorily 
referred  to  either  form ;  these  serre  as  connecting-links  and  I  think 
prove  the  identity  of  O.  potatoria  and  O.  albomaaUata. 

Yokohama  (Pryer);  Hakone,  Oensan  (Leech) ;  Corea  (Hers). 

233.  TrABALA  CRIflTATA. 

Trabala  crUtata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  480 
(1877);  III.  Typ.  Lep.  Het.  pt.  ii.  p.  18,  pi.  xxvii.  fig.  1  (1878). 
Seven  specimens,  including  five  from  coll.  Fryer. 
Yokohama  (Jonas  and  Byer);  Nagahama  (Leeeh). 

234.  Gastropacha  ilicifolia. 

PhaUena-Bombyx  iliei/olia,  Linn.  Faun.  Snec.  p.  293 ;  Syst.  Nat. 
xii.  p.  813. 

Var.  JAPONiCA. 

One  male  and  two  females,  coll.  Pryer. 

The  Japanese  form  of  O.  ilicifolia  differs  from  the  European  type 
in  size  and  colour.  It  expands  56  millim.  and  is  pale  reddish  brown, 
with  all  the  violet-tinged  white  markings  well  defined ;  there  vi, 
however,  no  character  bv  which  it  may  be  specifically  separated  from 
G.  ilicifolia,  therefore  I  propose  for  it  the  varietal  nsLvae  jtmomea. 

Yesso  {Pryer). 
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235.  Oastropacha  quercifolia. 

Phal€ena'Bombyx  quereifoHa^  Liiiu.  SjsU  Nat.  x.  p.  497i  {Bombyx) 
HUbn.  Bomb.  pi.  zliii.  figs.  187,  188. 

Giutrapacha  queretfblia,  Ochs.  SchmetC  Eur.  iii.  p.  247. 

Japanese  specimens  are  rich  in  colour  and  most  nearly  approach 
the  form  alnifolia,  Ochs.  Piyer  sajs  in  his  Catalogue  that  larveB  of 
this  species  are  abundant  at  rujisan. 

A  specimen  which  I  bred  from  a  larva  found  at  (jensan  is  mnch 
paler  than  either  Japanese  or  European  examples  in  my  collection. 

Yokohama  {Pryer) ;  Gorea  {Leech).    Europe. 

236.  Gastropacha  populifolia. 

Bombyx  populifoUa,  Esp.  Schmett.  iii.  pi.  6.  fi^.  3,  4. 
Ghutropaeha  populi/olia,  Ochs.  Schmett.  Eur.  iii.  p.  45.  3. 
Two  males,  one  from  Fryer's  coll.  and   the  other  I   took   at 
Hakodate  in  August. 

Yokohama  (iVyer) ;  Hakodate  (Le^A) ;  Coreh  (Herg).    Europe. 

237.  NUMBNES  DI8PARILI8. 

Numenes  disparilis.  Stand.,  Rom.  M^m.  sur  L^p.  iii.  p.  200, 
pi.  xi.  figs.  2a,  2b. 

Two  female  specimens  in  Frver's  collection ;  these  are  referable  to 
no.  1 36  of  his  Catalogue,  and  tne  locality  there  giren  is  Asamayama ; 
but  whether  this  applies  to  both  examples  it  is  not  possible  to  say, 
as  there  are  no  locality  tickets  attached  to  the  insects.  They  agree 
exactly  with  specimens  from  Kiukiang. 

Asamayama  (Pryer) ;  Vladivostok,  Askold. 

238.  Lymantria  albofascia,  sp.  n.    (Plate  XXXI.  fig.  8.) 

(f .  Brownish  black ;  primaries  with  an  oblique  broad  white  fascia 
from  costa  towards  apex  to  outer  angle.  Head,  thorax,  and  legs 
chestnut-brown.  Abdomen  yellowish  brown  beneath.  Under  surface 
of  primaries  as  above,  but  apical  third  yellowish  white,  with  some 
orange  scales  along  costa  and  outer  margm. 

Expanse  56  milhm. 

One  example  of  this  remarkable  species  in  Fryer's  collection. 

Ohoyama  (Pryer). 

239.  Lymantria  aurora. 

$ .  Lymantria  aurora^  fiutl.  Ann.  &  Ma^.  Nat.  Hist.  (4)  xx. 
p.  403  (1878)5  m.  Typ.  Lep.  Het.  ii.  p.  1 1,  pi.  xxiv.  fig.  5  (1878). 

Var.  FU8CA. 

This  species  varies  greatly  in  the  matter  of  size.  The  male  also 
exhibits  considerable  differences  in  t  he  depth  of  colour.  The  example 
figured  Plate  XXXI.  fig.  9  is  one  of  four  specimens  of  the  darkest 
form ;  these  were  taken  at  Nagahama  in  July.  I  propose  that 
this  form  should  be  known  as  YtLT./usea. 

Yokohama  (Jonas  and  Pryer)  ;  Kuiile  Islands,  Yesso,  Oiwake 
(Pryer) ;  Nagahama,  Tsuruga,  Sendai,  Gensan  (Leech). 
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240.  Lymantria  dispar. 

Fholtena  dispar,  Linn.  Syst.  Nat.  x.  p.  501. 

VM.japoniea,  Motsch.  Etud.  Ent.  1860,  p.  31. 

Porthetria  ttmbroia,  Butl.  Trans.  Ent.  Soc.  1881,  p.  10. 

Porthetna  hadina,  Butl.  Trans.  Ent.  Soc.  1881,  p.  11. 

Except  that  they  are  somewhat  larger  male  examples  of  L.japonira^ 
Motsch.,  and  hadina,  Butl.,  are  not  separable  from  European  males 
of  L,  dispar  in  my  )>os8e8sion  ;  whilst  between  L.  umbrosa^  Butl., 
and  other  males  of  L,  dispar  from  Europe,  also  in  my  collection, 
there  is  not  even  a  difference  of  size,  consequently  I  cannot  regard 
these  insects  as  anythinst  but  forms  of  L.  dispar. 

If  such  forms  as  those  referred  to  were  admitted  to  specific  rank 
there  are  some  other  forms  of  L.  dispar  occurring  in  Japan  which  are, 
apparently,  as  distinct  from  those  already  named  as  they  are  from 
typical  dispar ;  these  therefore  would  have  to  be  raised  to  the  dignity 
of  species.  Such  a  course  is,  however,  opposed  to  the  exact  demands 
of  science,  which  requires  that  we  should  acquaint  ourselves  with  the 
geographical  range  of  a  species  and  ascertain  all  we  can  touching 
the  variability  of  such  species  throughout  such  range  rather  than  to 
allow  locality  to  be  the  determinating  factor  when  considering  the 
claim  of  an  insect  to  specific  rank. 

In  colour  ( c^  )  -^.  dispar  varies  from  whitish  or  pale  whity  brown 
through  greyish  brown  up  to  a  dark  smoky  brown,  and  in  all  forms 
the  transverse  lines  and  shades  as  also  the  discal  spots  of  primaries 
may  be  either  well-defined  or  more  or  less  obliterated.  The  colour 
of  females  ranges  from  white  to  a  pale  fuscous  and  the  markings  are 
of  different  degrees  of  intensity. 

This  colour  aberration  in  L.  dispar  is  only  equalled  by  its  varia- 
bility in  size.  The  smallest  male  in  my  series  from  Japan  and  Corea 
expands  only  37  millim.,  whilst  the  largest  female  in  same  Bcries 
measures  114  millim.  The  following  comparative  table  of  measure- 
ments of  specimens  in  my  possession  may  not  be  without  interest. 

Japan  and  Ooree.  Europe. 

Largest  c^    71  54 

?    114  93 

Smallestc^    37  32 

„        $    48  42 

It  will  he  seen  that  the  difference  in  measurement  between  the 
smallest  and  largest  males  is  89  millim.,  and  between  the  smallest 
and  largest  females  72  millim.;  whilst  the  smallest  male  is  82  millim. 
less  in  expanse  than  the  largest  female. 

Yokohama,  Tesso  (Fryer) ;  Fushiki,  Nagahama,  Gensan  (Leeeh) ; 
Corea  (Hers) ;  Tokio  (Fentan) ;  Hakodate  (WhUely). 

241.  Lymantria  fumida. 

$ .  Lymantria  fumida,  Butl.  Ann.  &  Mag.  Nat.  Hist  (4)  xx. 
p.  402(1877) ;  111.  Typ.  Lep.  Het.  ii.  p.  10,  pi.  xxix.  fig.  4  (1878> 
Tokohami^  {Jonas  ai^d  Fryer). 
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242.  LtM ANTRIA  MONACHA. 

PhaUBfia^Bombyx  monaeha^  Linn.  Syst.  Nat.  z.  p.  501. 
A  series  of  typical  specimens,  coll.  Pryer. 
Oiwake,  Yesso  {Pryer). 

243.  OcNBRiA  FURVA,  sp.  n.     (Plate  XXXI.  fig.  10.) 

S .  Brownish  black,  from  the  base  nearly  to  outer  angle,  just 
above  and  parallel  with  the  inner  margin,  is  a  series  of  black  dots  and 
streaks,  around  which  are  numerous  pale  scales,  giving  to  this  part  of 
the  wing  a  whitish  appearance.  There  are  also  a  few  subapical  black 
dashes. 

$ .  Paler,  and  markings  more  distinct ;  a  distinct  basal  band,  be- 
yond which  is  a  darkish  cloud  from  the  costa  to  the  centre  of  wing. 

Expanse,  S  26-35,  $  30-40  millim. 

Allied  to  O.  lerebynthij  Freyer,  from  which,  howeyer,  it  is  easily 
separated.  There  was  a  long  senei  in  Pryer* s  collection;  it  is 
no.  178  of  his  Catalogue. 

Oiwake  {Pryer), 

244.  Dasychira  lunulata. 

c^  •  Dasychira  lunulata^  fiutl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx. 
p.  403  (1877)  ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  II,  pi.  xxiv.  fig.  8 
(1878). 

Dasychira  aeronycta,  Oberth.  Etud.  d*Entom.  y.  p.  3d,  pi.  v.  c^ , 
fig.  7  (1880). 

$.  Dasychira  solitaria,  Stand.  Rom.  M^m.  s.  L^p.  iii.  pi.  xii. 
fig.  1  (1887). 

Three  d  and  three  $,  coll.  Pryer.  One  ?  from  Manley, 
Yokohama. 

Yokohama  {Jonas^  Pryer^  and  Manley) ;  Oiwake  (Pryer)  ;  Askold  ; 
Amur. 

245.  Calliteara  pudibunda. 

PhaUena  pudibunda,  Linn.  Syst.  Nat.  x.  p.  303. 

Var.  Dasychira  pry  eri,  Butl.  Cist.  Ent.  vol.  iii.  p.  119  (1885). 

Var.  Dasychira  pudiea,  Stand.,  Rom.  M^m.  sur  L^p.  iii.  p.  204 
(1887). 

Var.  ?  Oryyia  puneiaiella,  Motsch.  £t.  Ent.  1860,  p.  32. 

A  nice  series,  coll.  Pryer.  Staudinger  does  not  figure  his  D,  pudiea 
in  the  work  referred  to,  but  his  description  of  that  insect  applies 
exactly  to  D.  pryeri,  Butl.,  and  this  last  I  consider  to  be  a  local  form 
of  O,  pudibunda,  I  should  mention  that  I  took  a  specimen  of  O,  pudi- 
bunda var.  concolory  Stand.,  at  Ningpo  in  April  1886,  and  this  fact 
goes  far,  I  think,  to  confirm  my  opinion. 

Yokohama  {Pryer)  ;  Hakodate,  Hakone,  and  Gensan  (Leech), 

246.  Calliteara  abietib. 

Bombyx  abietis,    Schiff.  S.  V.  p.  56 ;    £sp.  Schmett.  p.  82.  1 ; 
Hubn.  Bomb.  pi.  xxi.  figs.  82,  83. 
Dasychira  abietis,  Widk.  Cat.  Lep.  Het.  iv.  p.  864. 
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Bamfchira  argentata^  Butl.  Trans*  Ent  Soc.  1881>  p.  12. 

Oalliteara  pseudabietis,  BuU.  Gist.  Eat.  iii.  p.  118. 

Though  certainly  somewhat  darker  in  colon r»  argeniata  is  io  no 
other  respect  separable  from  O.  abietis,  Schiff.  I  am  therefore 
disposed  to  consider  it  as  well  as  pseudabietU  forms  of  that  species. 

Nikko  {Pryer) ;  Yokohama. 

247.  ClFUkA  LOCUPLB8. 

Cijuna  locupies,  Walk.  Cat.  Lep.  Het.  v.  p.  1173  (1855);  Butl. 
lU.  Typ.  Lep.  Het.  pt.  ii.  p.  18,  pi.  xxvii.  fig.  6  (1878). 

Artaxia  conflisa,  firem.  Lep.  Ost-Sib.  p.  42,  t  iv.  fig.  5  (1864). 

A  fine  series  from  Japan  varying  much  in  colour  and  intensity  of 
markings ;  some  of  the  examples  agree  exactly  with  Amur  specimens. 

Oiwake,  Yokohama  (Fryer)  ;  Hakodate,  Gensan  {Leech  and 
Andrews) ;  Corea  (Herz)  ;  Amur. 

248.  PORTHETRIA  LUCE8CEN8. 

Foriheiria  lucescens,  Butl.  Trans.  Ent.  Soc  1881,  p.  11. 

Two  specimens  in  Fryer's  collection  labelled  no.  177,  Oiwake, 
July  and  August  1877  ;  but  in  his  Catalogue  the  locality  given  for 
the  species  is  Ohoyama. 

Tokio  (Fenion). 

249.  FORTHSTRIA  EURYDICE. 

cJ.  Forihetriaeurydice,  Bull  Cist.  Ent.  vol.  iii.  p.  118  (1885). 

$ .  Daeychira  amata,  Stgr.,  Rom.  M^m.  L^p.  vol.  iii.  p.  206, 
pK  xii.  fig  2  (1887). 
One  example  of  each  sex  in  coll.  Fryer. 
Ohoyama  (Fryer). 

250.  Aglia  tau. 

FhaliBna  tau,  Linn.  Syst.  Nat.  x.  p.  497. 
Bombyx  tau,  Hiibn.  Bomb.  pi.  13.  figs.  51,  52. 

Var.  JAPONICA. 

Two  specimens,  coll.  Fryer»  Hakodate.  In  Japanese  examples  of 
A.  tau  the  submarginal  line  of  all  the  win^  is  further  from  the  mar- 
gin, and  less  strongly  defined  on  the  pnmariea  than  in  European 
specimens  ;  the  black  spot  of  primaries  is  also  rather  smaUer,  and  in 
the  male  there  is  a  whitish  patch  at  apices  as  in  female ;  also  the 
ocellus  on  secondaries  is  lai^r  than  in  European  specimens,  whilst 
that  on  primaries  is  much  smaller.  The  female  is  darker  than 
typical  specimens  of  same  sex,  with  the  costa*  outer  third  of 
primaries  and  costa,  and  abdominal  fold  of  secondaries  thickly 
sprinkled  with  black  dots  and  powdered  with  black  scales. 

Expanse,  <S  80,  $  108  miliim. 

These  differences  are,  however,  too  insignificant  to  be  considered 
of  specific  value,  so  I  venture  to  propose  that  it  be  known  as  Jgiia 
tau,  var.  japoniea. 

Tesso  (Fryer) ;  Hakodate ;  Amur ;  Europe. 
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251.  Rhodiafugax. 

Rhodia  fugax,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  480 
(1877) ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  17,  pi.  xxvi.  fig.  1  (1878). 

Seren  males  and  three  females  in  coll.  Pryer.  The  males  range 
from  82  to  103  millim.,  but  the  females  are  more  uniform,  the 
smallest  being  122  millim.  and  the  largest  126  millim  in  expanse. 
According  to  Pryer,  the  larra,  which  he  says  is  "  bright  green  and 
resembles  a  butterfly  larva,"  feeds  on  cherry  and  other  trees,  and 
the  imago  appears  in  November  and  December ;  the  cocoon,  which  is 
bright  green  and  resembles  a  pendent  leaf,  has  ''a  slit  on  the  top, 
opening  by  pressure.'' 

Yokohama  {Pryer). 

252.  Caligula  jonasi. 

Caligula  jonasii,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  479 
(1877)  ;  III.  Typ.  Lep.  Het.  pt.  ii.  p.  16,  pi.  xxv.  fig.  2(1878). 

Seven  examples,  coll.  Pryer  (3  males,  4  females).  I  took  two  males 
at  Nikko  in  September,  and  a  female  at  Oiwake  also  in  Sep- 
tember. 

According  to  Pryer,  the  larva  is  hairy  and  resembles  a  small  larva 
of  Caligula  japoniea. 

Yokohama* 

253.  Caligula  japonica. 

Caligula  japonica,  (pupa-case)  Moore,  Trans.  Ent.  Soc.  (3)  i. 
p.  322  (1862);  (imago)  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx. 
p.  479  (1877);  111.  Typ.  Lep.  Het.  pt.  ii.  p.  16,  pi.  xxvi.  fig.  2 
(1878). 

Several  specimens  from  various  parts  of  Japan,  exhibiting  much 
variation. 

Pryer  remarks  in  his  Catalogue  p.  52  : — ^'  Commonly  called  the 
wire-cartridge  moth,  from  the  resemblance  of  the  cocoon  to  the  wire- 
net  in  a  cartridge ;  last  year  it  was  found  feeding  on  poplars  newly 
introduced  into  this  country.  The  natives  make  a  strong  coarse  silk 
from  the  cocoon,  and  a  fine  gut  from  the  intestines  of  the  larva.  The 
imago  appears  in  October.     The  larva  hairy. " 

Yokohama  (Jonas,  Prger)  ;  Nikko  (Leech)  ;  Hakodate. 

254.  Anthbiuba  pbrnyi. 

Satumia  pemyi,  Gu^rin,  Rev.  et  Mag.  de  Zool.  1855,  p.  6.  297, 
pi.  6.  fig.  1. 

Anihertea  hazinm,  Butl.  Trans.  Ent.  Soc.  1881,  p.  13. 

Anther^ea  fenloni,  Butl.  /.  e. 

Antheraa  ealida,  Butl.  op.  eit.  p.  14. 

Antheraa  morosa,  Butl.  /.  c. 

My  Japanese  examples  of  this  Anihertea  vary  in  colour  from  a 
pale  brown,  through  pale  reddish  brown  to  "  rusty  orange  "  on  the 
one  hand,  and  to  olivaceous  and  fuliginous  brown  on  the  other. 
The  markings  are  subject  to  modifications  within  certain  limits,  bat 
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in  no  case  is  tbe  aberration  sufficient  to  justify  separation  of  the 
specimen  or  specimens  exhibiting  it  from  A.  pemyi.  There  are  ex- 
amples showing  the  particular  characters  claimed  for  the  seTeral 
named  forms  well  defined  ^  and  also  others  which  do  not  agree  exactly 
with  these  named  forms  or  with  the  type,  although  they  scrre 
admirably  to  link  together  the  yarious  forms,  and  to  connect  one 
or  other  of  such  forms  with  the  type.  These  prove  most  clearly  the 
specific  identity  of  all. 

Yokohama  (Jonas,  Pryer,  and  Manley)  ;  Tokio  (Fentoni)  ;  Eift- 
kiang  (Pratt)  ;  Amur. 

255.  AtTACUB  CYNTHIA. 

Phalana  (Attacus)  cynthia,  Drury,  ii.  p.  91 ;  Cram.  Pap.  Exot. 
i.  p.  62,  pi.  39.  fig.  A. 

Attacus  pryeri,  Butl.  Proc.  Zool.  Soc.  1878,  p.  397 ;  Hi.  Typ. 
Lep.  Het.  pt,  iii.  p.  11,  pi.  xliii.  fig.  4  (1879). 

Jttaeus  vesta.  Walk.  Cat.  Lep.  Het.  Suppl.  ii.  p.  325  (uom.  cat.). 

Attacus  walkeri,  Feld.  Wien.  eut.  Mon.  vi.  p.  34. 

A  beautiful  series,  coll.  Pryer. 

The  only  difference  between  the  representatives  of  this  species 
from  Japan  (A,  pry  erf)  and  those  from  Kiukiang  (A.  walkeri)  lies 
in  the  tint  of  ground-colour ;  this  in  the  former  is  brownish  olive, 
but  in  the  latter  greenish  olive,  or,  in  other  words,  there  is  more 
brown  in  the  composition  of  the  colour  of  A,  pryeri  than  in  that  of 
A,  cynthia  or  A,  walkeri.  There  is,  however,  one  specimen  among 
Pryer's  series  which  is  not  so  brown  as  the  other  examples  from 
Japan,  and  4ess  green  than  Kiukiang  specimens. 

Yokohama  (Jonas  and  Pryer) ;  Kiukiang  (IVatt) ;  N.  China, 
Ningpo. 

256.  ACTIAS  SELENE. 

Tropueaselene,  Hiibn.  Verz.  Schmett.  p.  152.  1588. 

Actios  selene,  Macleay ;  Leech,  Zool.  Misc.  ii.  pi.  70. 

Actias  ningpoana,  Feld. 

Satumia  artemis,  Brem.  Etud.  Entom.  Motsch.  1852,  p.  64  ;  Bull. 
Acad.  Petersb.  1861,  torn.  iii. ;  Lep.  Ost-Sib.  tab.  ii.  figs.  6  cf  > 
7  ?. 

Tropaa  gnoma,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  480 
(1877)  ;  III.  Typ.  Lep.  Het.  pt.  ii.  p.  17,  pi.  xxv.  fig.  I  (1878). 

Tropaa  aliena,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  355 
(1879). 

Tropiea  dulcina,  Butl.  Trans.  Ent.  Soc.  1881,  p.  14. 

In  size  and  in  tint  of  coloration  this  is  a  most  variable  species. 
Among  the  Japanese  specimens  in  my  collection  (19  in  number) 
there  are  green,  whitish -green,  yellowish-green,  and  bluish-green 
examples,  ranging  from  108  to  150  millim.  in  expanse.    The  costal 

^  As  in  other  instanoes  where  slight  aberrant  forms  haye  been  elevated  to 
speciOo  rank. 
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stripe  of  primaries  varies  in  width  as  it  also  does  in  tint,  being  some- 
times rosy  and  sometimes  dark  purple,  always  bounded  internally 
with  black,  and  ohen  though  not  invariably  edged  externally 
with  white.  The  ocellus  of  primaries  is  as  inconstant  in  shape  as 
in  size,  and  in  some  examples  small  and  round,  in  others  linear, 
and  in  others  again  large  and  oval,  whilst  the  black  outline,  which  is 
usually  only  dbtinct  on  the  inner  edge  of  these  ocelli,  is  in  some  few 
examples  entire  and  conspicuous.  The  submarginal  and  basal  lines 
are  in  the  different  specimens  either  sharply  defined,  faint,  or  quite 
absent. 

Yokohama  (Jonas,  Pryer,  and  Manley)  ;  Akita,  Gensan  {Leech) ; 
Kiukiang  {Pratt). 

257.  BRAHMiEA  JAPONICA. 

Brahtnaa  japonica,^\xi\.  Gnt.  Month.  Mag. x.  p.  56  (1873);  111. 
Typ.  Lep.  Het.  pt.  ii.  p.  17,  pi.  xx?i.  fig.  3. 

f^Brahmaa  mniszecki,  Feld.  Beise  Nov.  Lep.  iv.  pi.  xciii.  figs. 
4,5(1864-5). 

A  fine  series,  coll.  Pryer. 

This  is  a  variable  species  both  as  regards  ground-colour  and  mark- 
ings. Thus  the  former  may  be  white  or  grey,  and  sometimes  tinged 
with  green ;  then  the  number  of  ocelli  in  central  band  and  ''  rounded 
internal  spot"  is  not  the  same  in  any  two  individuals  comprised 
in  my  series  of  15  jpecimens.  The  spot  referred  to  sometimes  has 
three  ocelli  across  its  centre  on  one  wing,  but  its  companion  on  the 
other  wing  has  four.  In  all  cases  the  number  of  ocelli,  both  in  the 
spot  and  central  band,  is  greater  on  one  side  than  the  other.  Again, 
the  shape  of  the  central  band  is  subject  to  modification,  and  stages 
in  the  formation  of  the  rounded  internal  spot  from  the  lower  portion 
of  this  band  are  exhibited  in  the  specimens  in  my  Japanese  series  ; 
thus  between  an  example  in  which  the  band  is  entire  from  costa  to 
inner  margin,  and  but  slightly  contracted  below  the  middle,  and  a 
specimen  with  the  rounded  spot  completely  formed  and  quite  indepen- 
dent, there  are  all  the  intermediate  stages. 

Yokohama  {Pryer). 

258.  Brahmjea  cbrthia. 

Bombyx  certhia,  Fabr.  Ent.  Syst.  iii.  1,  p.  412.  16. 

Bombyx  wallichiu  Gray,  Zool.  Misc.  p.  39. 

Brahnuea  carpenteri,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  p.  114 
(1883). 

Satumia  lunulata,  Motsch.  Etud.  Entom.  1852,  p.  64  ;  Men. 
Lep.  Ost-Sib.  p.  55  (1859);  Rom.  M^m.  sur  Lep.  iii.  p.  345. 

Satumia  unduiata,  Brem.  &  Grey,  Schmett.  Nord.  China's,  p.  16, 
tab.  V.  fig.  3  (1853);  {Brahmaa)  Rom.  Mem.  sur  L^p.  iii.  p.  345. 

Brahmaa  carpenteriy  Butl.,  is  the  only  form  of  B.  certhia  recorded 
from  the  region  under  consideration.  But  this  at  best  can  only  rank 
as  a  variety  of  certhia. 
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259.  RhAMNOSaT  ANGT7LATA. 

RAamnosa  ?  angulata^  Flxseu,  Rom.  M^m.  sur  Lep.  vol.  iii.  p.  339> 
pi.  15.  fig.  1. 
Corea  (Herz), 

260.  Clostera  ANAfirroMosis. 

Bombyx  anastomosis^  Lino.  Sjst.  Nat.  x.  p.  506. 

Clostera  anastomosis,  yar.  orientalis^  Fixseo,  Rom.  M^m.  snr  lAp* 
iii.  p.  350. 

Fire  examples^  coll.  Pryer.  Japanese  spedmens  agree  well  with 
European. 

Yesso  (Ptyer) ;  Corea ;  Europe. 

261.  Clostera  AN ACHORETA. 

Bombyx  anachoreta^  Fabr.  Mant.  Ins.  ii.  p.  120 ;  Hiibn.  Bomb, 
pi.  22.  fig.  88. 

Bombyx  curtuia,  Esp.  Schmett.  iii.  pi.  51.  figs.  1-4. 

Clostera  anachoreta,  Steph.  111.  Brit.  Ent.  Haust.  ii.  p.  13. 

I  took  one  example  at  Hakodate  in  August,  and  there  was  a  nice 
series  in  Fryer's  collection.    The  specimens  are  very  typical. 

Yokohama  (Pryer) ;  Hakodate  (Leech)  ;  Europe. 

262.  GONOCLOSTERA  TIlfONIDES. 

PygtBra  timonides,  Brem.  Lep.  Ost-Sib.  p.  45  (1864). 

Pygcsra  timoniorumt  Brem.  op.  cit.  pi.  t.  fig.  3. 

Gonoclostera  latipennis,  Bntl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx. 
p.  476  (1877) ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  13,  pi.  xxvii.  fig.  2 
(1878). 

Eight  examples,  coll.  Pryer,  and  one  taken  by  myself  at  Hakodate 
in  August. 

Yokohama,  Nikko  {Pryer) ;  Hakodate  (Leech) ;  Amur. 

263.  Datanoides  fabciata. 

Datanoides/aseiata,  Butl.Ent.  Month.  Mag.xiv.  p.  207  (1878); 
111.  Typ.  Lep.  Het.  pt.  iii.  p.  2,  pi.  xliii.  fig.  4  (1879). 

Several  specimens  in  Fryer's  collection,  including  two  examples 
which  were  separated  from  the  rest  and  labelled  "  No.  237.  Datast- 
aides  1  sp." 

Yokohama  (Jonas  and  Pryer), 

264.  Datanoides  approximans,  sp.  n.    (Flate  XXXII.  fig.  4.) 
c^ .  Frimaries  chocolate-brown,  with  purplish  reflections  on  basal 

patch  and  outer  margin  ;  central  fascia  dull  brown,  bounded  on  each 
side  by  a  yellowish  line;  discal  spot  black.  Fringes  cheauered. 
Secondaries  fuscous.  Head,  thorax,  abdomen,  and  legs  brown, 
tarsi  whitish  ;  antennae  pectinated  nearly  to  apex.  Under  surface 
fuscous,  outer  border  of  all  the  wings  browubh,  inclining  to  chest- 
nut at  apex  of  primaries. 

$  .  Similar  to  the  d ,  but  paler. 

Expanse,  S  27  millim.,  $  34-40  millim. 
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This  species  is  allied  to  D.  fasciata^  but  the  different  coloration 
and  the  shape  of  central  fascia,  which  in  D.  approximans  is  much 
attenuated  towards  inner  margin,  and  has  its  outer  edge  twice 
indented,  readily  separates  the  two  species.  The  secondaries  in  both 
sexes  are  also  much  darker  than  in  D./aaeiaia. 

Several  specimens,  coll.  Pryer  (No.  238). 

Yokohama  (Pryer). 

265.  ROSAMA  PLU8IOIDE8. 

Rosama  plusioides^  Moore,  Desc.  Ind.  Lep.  Atk.  i.  p.  62  (1879). 

Ptilodoniis  omaia,  Oberth.  £tud.  d*£ntom.  z.  p.  15,  pi.  ii.  fig.  o 
(1884). 

Two  examples  in  Fryer's  collection,  placed  with  the  Liparldse  and 
labelled  "  1 67.  Or^ia  ?  sp." 

Japan  (Pryer) ;  Darjeeling ;  Sidemi. 

266.  RosAMA  ciNNAMOMEA,  sp.  o.    (Plate  XXXI.  fig.  11.) 

c^ .  Primaries  cinnamon-brown,  streaked  with  darker  from  apex 
to  centre  of  wing,  and  with  ill-defined  darker  basal  and  discal  lines. 
Apical  and  discal  spots  blackish.  Secondaries  fuscous  brown. 
Head,  palpi,  and  thorax  dark  brown;  abdomen  fuscous.  Under 
surface  of  primaries  brown  with  paler  margins ;  secondaries  and 
abdomen  yellowish  grey. 

Expanse  33-35  millim. 

I  took  an  example  at  Nagasaki  in  June,  and  there  was  one  in 
Pryer's  collection. 

Nagasaki  (Leeeh)  ;.  Oboyama  (Pryer). 

267.  RoSAMA  MACRODONTA. 

Roeama  maerodonU^  Butl.  Cist.  Ent.  vol.  iii.  p.  127  (1885). 
One  example,  coll.  Pryer. 
Japan  (Pryer). 

268.  PriLODONTIS  plusiotis. 

Ptilodontis  plusiotis,  Oberth.  Etud.  d'Entom.  v.  p.  65,  pi.  vii, 
fig.  3  (1880). 

A  female  example  at  Gensan  in  July  ;  two  males,  coll.  Pryer. 

The  three  specimens  agree  well  each  with  the  other,  but  neither 
of  them  are  quite  like  Oberthiir^s  figure  of  his  P.  plusiotis ;  however, 
as  my  insect  has  been  identified  by  Herr  Banghaas  as  that  species, 
I  am  content  to  let  it  stand  as  such,  especially  as  I  have  not  seen 
Oberthiir's  type. 

Nikko,  Oiwake  (Pryer). 

269.  Platychasma  tirgo. 

Platychasma  virgo,  ButL  Trans.  Ent.  Soc.  1881,  p.  596. 

Four  examples,  three  of  which  are  from  coll.  Pryer,  and  one  taken 
by  myself  at  Gensan  in  July. 

Nikko  (Pryer) ;  Tokio  (Fenton)  ;  Gensan  (Leech). 
Proc.  Zool.  Soc— 1888,  No.  XLIII.  43 
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270.  Ptilophora.  plum ioera. 

Bombyx  plumigera,  Esp.  Schmett.  iii.  p.  50.  pi.  50.  figs.  6»  7 
(1785);  Hubn.  Bomb.  pi.  58.  fig.  250. 

A  single  example  ( $  )  in  Pryer*8  collection ;  this  is  no.  236  of 
his  catalogue. 

Yokohama  (January,  Pryer) ;  Europe. 

271.  Pterostoma  palpina. 

Bombyx  palpina^  Linn.  F.  S.  p.  305 ;  Sjst.  Nat.  zii.  p.  828 ; 
Hubn.  Bomb.  pi.  4.  fig.  16. 

Piilodontis  grisea,  Brem.  Lep.  Ost-Sib.  p.  45,  pi.  v.  fig.  2  (1864). 

A  very  fine  series  in  Fryer's  collection,  varying  much  in  the  tone 
of  ground-colour.     I  took  two  specimens  at  Nagasaki  in  June. 

In  Japanese  examples  of  this  species  the  fringe  of  the  tooth-like 
projection  on  inner  margin  is  but  little,  if  any,  darker  than  the 
ground-colour  of  primaries,  and  the  specimens  are,  on  the  whole, 
much  larger  than  European  examples  :  thus,  one  female  expands  72 
millim.  and  a  male  58  millim.,  whilst  the  smallest  of  Fryer's 
measures  52  millim.  No.  222,  Fryer's  Catalogue,  is  referable  to  this 
species. 

Yokohama,  Oiwake  (Pryer) ;  Hakodate,  Nagasaki  (JLeech)* 

272.  MiCRODONTA  BICOLORA. 

Bombyx  bicoloria,  Schiff.  S.  V.  p.  49 ;  Esp.  Schmett.  iii.  pi.  41. 
fig.  7. 

Bombyx  bicolora,  Hubn.  Bomb.  pi.  5.  fig.  18. 

Microdonta  bicolora^  Duponch.  Cat.  Lep.  p.  93. 

Two  examples  ( cJ  $  )  in  Fryer's  collection.  Referring  to  these 
in  his  catalogue.  Fryer  says :  "  Two  specimens  only ;  one  taken  by 
my  collector  in  my  presence,  on  the  18th  June,  1876,  at  Fujisau,  at 
rest  in  an  alder,  at  an  elevation  of  5000  feet ;  the  other  I  mysdf 
took,  at  light,  on  the  19th  June,  1881,  at  Nikko." 

Fujisan,  Nikko  (Pryer)  ;  Europe. 

273.  Nerice  bipartita. 

Nerice  bipartita,  Butl.  Cist.  Ent.  iii.  p.  119  (1885). 

Two  examples,  coll.  Fryer.     ''210.    Cloitera  ?  sp."  of  catalogue. 

Nikko,  Yesso  (Pryer) ;  Sapporo  (Lewis). 

274.  Nerice  bidentata. 

Nerice  bidentata.  Walk.  Cat.  Lep.  Het.  v.  p.  1076  (1855). 

Nerice  davidi,  Oberth.  Etud.  d'Entom.  vi.  p.  \7,  pi.  ix.  fig.  2 
(1881). 

I  took  two  examples  of  this  North- American  species  at  Hakodate 
in  August. 

Hakodate  (Leech)  ;  North  China  (David)  \  North  America. 

275.  Edema  nivilinea,  sp.  n.     (Flate  XXXII.  fig.  1.) 
Primaries  olive,  traversed  by  a  longitudinal  white  streak  from  the 

base  to  just  beyond  the  midale  of  wing,  where  it  terminates  in  a 
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bltii8h*grej  spot;  at  apex  is  an  irregular  shaped  whitish  patch 
enclosing  some  leaden-coloured  spots  and  dashes,  the  inner  margin 
broadly  suffused  with  leaden  grey.  Secondaries  dark  brown,  paler 
towards  the  base.  Head  and  collar  olire,  thorax  leaden  grey. 
Abdomen  fuscous  grey.  Under  surface  pale  yellowish  grey,  with 
discal  spots  and  dash  on  costa  before  the  apex  of  primaries  whitish  ; 
outer  oMrgins  of  primaries  and  secondaries  fuscous,  the  latter  has  a 
central  line  also  ^scous. 

Expanse,  cf  31  millim.,  $  33  millim. 

Two  examples,  coll.  Pryer  (no.  658). 

Oiwake,  June  and  July  (Pryer), 

276.  NOTODOKTA  MBTICULODINA. 

Notodonta  metieulodinap  Oberth.  Etud.  d*Entom.  x.  p.  16,  pi.  i. 
fig.  3  (1884). 

One  example,  coll.  Pryer. 

Sidemi  (Janlcowski) ;  Yesso  (Ihyer). 

277.  Notodonta  lineata. 

Notodonia  lineata^  Oberth.  Etud.  d'Entom.  v.  p.  61,  pi.  ii.  fig.  7 
(1880). 

One  example,  coll.  Pryer. 
Japan  (Pryer) ;  Askold. 

278.  Notodonta  monetaria. 

Notodonta  monetaria^  Oberth.  Etud.  d'Entom.  v.  p.  62,  pi.  ii. 
fig.  6. 

This  is  no.  220  of  Pryer's  Catalogue,  and  there  were  three  speci- 
mens in  his  collection.     I  took  an  example  at  Nagahama,  in  July. 

Yokohama  (Pryer)  ;  Nagahama  (Leeeh)  ;  Askold. 

279.  HUPODONTA  CORTICALIS. 

Hupodonta  corticalis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx. 
p.  475(1877). 

Yokohama  (Jonas). 

280.  Drymonia  chaonia. 

Bombyx  chaonia,  Hiibn.  Bomb.  pL  3.  figs.  10,  11. 
Four  specimens,  coll.  Pryer. 
Gifu,  Yokohama  (Pryer), 

281.  Drymonia  manleyi,  sp.  n.     (Plate  XXXII.  fig.  2.) 

cf .  Primaries  ashy  white,  with  an  almost  straight  dark  chocolate 
transverse  band  edged  internally  with  a  narrow  line  of  the  ground- 
colour, and  enclosing  a  dark  chocolate  basal  patch,  distinct  only 
between  the  median  nerve  and  inner  margin  ;  beyond  the  middle  is 
another  chocolate-brown  band  elbowed  just  below  the  costa,  and 
then  running  parallel  with  outer  margin  to  the  inner  margin,  beyond 
this  the  wing  is  pale  olive-brown,  through  which  the  nervules  show 
up  darker.  Secondaries  brown,  with  central  band  darker.  Head 
chocolate.    Thorax  greyish,  with  chocolate-coloured  collar.     Abdo- 

43* 
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men  olive-brown.  Under  surface  pale  olive-brown,  darker  towards 
base  and  costa  of  primaries ;  a  central  darker  band  on  all  the  wings. 
Femora  of  anterior  legs  chocolate. 

.  $  •  Paler,  and  the  wings  longer,  giving  the  markings  a  more 
elongate  appearance. 

Expanse,  d  47  millim.,  $  51  millim. 

This  species  has  a  superficial  resemblance  to  Z>.  chaonia^  bat  is 
abundantly  distinct  from  that  insect. 

A  fine  series  in  Prjer's  collection. 

Yokohama  (Pryer). 

282.  Drymonia  deli  a,  n.  sp.    (Plate  XXXII.  fig.  3.) 

cJ .  Silvery  grej,  primaries  with  two  pairs  of  parallel  lines  near 
the  base,  the  area  enclosed  beiqg  pale  greyish  brown  in  colour, 
clouded  along  the  costa  from  middle  to  near  apex  with  brownish ; 
snbmarginal  line  double,  dark  brown,  much  indented ;  a  small 
brown  discal  dot  followed  by  a  reniform  spot,  outlined  in  black,  and 
filled  in  with  reddish  brown ;  a  series  of  black-margined  lunules. 
Secondaries  olive-brown.  Head  and  thorax  greyish  brown.  Abdo- 
men olive-brown.  Under  surface  pale  brown,  central  area  of 
primaries  darker. 

Expanse  44  millim. 

Also  allied  to  D.  chaonia. 

One  example,  coll.  Pryer. 

Oiwake  {Pry^r), 

283.  Drymonia  trimacula. 

Bomhyx  trimacula^  Esp.  Schmett.  iii.  p.  46.  t.  46.  figs.  1. 2  (1 785). 
Bombyx  dodon€ea,  Hiibn.  Bomb.  pi.  3.  fig.  8. 
One  example  in  Pryer's  collection,  without  locality  labeL 
Japan  (Pryer) ;  Europe. 

284.  LOPHOPTERYX  CAMELINA,  L. 

Bombyx  camelina,  Linn.  Syst.  Nat.  x.  p.  507* 

I  took  two  male  specimens  at  Gensan  iu  June  1889,  and  a  female 
at  Hakodate  in  August  of  same  year ;  there  were  several  specimens  in 
Pryer's  collection,  some  of  these  are  no.  231  and  others  no.  232 
of  his  Catalogue.  Of  the  last  he  observes  very  like  N.  eamelina. 
Although  there  is  some  variation  in  size  and  colour,  there  is  nothing 
outside  the  usual  range  of  aberration,  and  there  is  not  a  single  speci- 
men I  cannot  exactly  match  with  an  example  of  L.  eamelina  from  my 
European  series  of  the  species. 

Nikko,  Fujisan,  Oiwake  (Pryer) ;  Hakodate,  Oensan  (Leech) ; 
Amur ;  Europe. 

285.  LoPHOPTERYX  LAOISLAI. 

Lophopteryx  ladislai,  Oberthur,  Diagn.  L^p.  Ask.  p.  13;  Etud. 
d'Entom.  v.  p.  66,  pi.  ii.  fig.  3. 

One  male  example  in  Pryer's  coll.  taken  at  Nikko.  This  species 
appears  to  be  very  closely  allied  to  L.  cueuUo,  Esp. 

Nikko  (Pryer)  ;  isle  of  Askold. 
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286.  LOPHOFTERYX  PRYERI* 

Laphopteryx  pfyeri,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  355. 

A  loDg  series  in  Pryer*8  collection  varying  much  in  character  of 
markings ;  the  extremes  between  which  the  specimens  vary  are  a  pale 
grey  example  with  dark  brown  central  band  and  hind  marginal 
streaks  and  clonds  on  the  one  hand,  and  an  almost  unicolorous  fuscous 
brown  example  on  the  other.  A  specimen  of  the  last  form  referred  to 
was  separated  from  the  series  and  numbered  228,  whilst  other 
examples  of  the  same  form  still  remained  in  the  series  of  no.  229. 

Yokohama,  Yesso,  Oiwake  {Pryer). 

287.  LOPHOCOSMA  ATRIPLAGA. 

Notodonta  {Lophocosma)  atriplapa,  Staud.,  Rom.  M^m.  s.  L^p. 
iii.  p.  220,  pi.  xii.  fig.  8. 

One  $  example,  coll.  Pryer. 

My  specimen  has  a  short  black  dash  on  the  costa  near  the  base ; 
this  in  Staudinger's  figure  of  the  male  is  represented  by  a  small 
black  spot. 

Japan  (Pryer);  Vladivostok;  Askold* 

288.  Hybocampa  milhauseri. 

Bombyx  milhauseri,  Fabr.  S.  E.  p.  577  (1775). 
Bombyx  terrifica,  Schiff.  8.  V.  p.  63  (1776) ;  Hubn.  Bomb.  pi.  8. 
figs.  32,  33. 

Three  specimens,  somewhat  darker  than  European  examples. 
Ohoyama  (Pryer)  ;  Yokohama  (Manley) ;  Europe. 

289.  Phalera  fuscescens. 
Phalera/uscescens,  Butl.  Trans.  Ent.  Soc.  1881,  p.  597. 

I  took  an  example  at  Gensan  in  July.  Two  specimens,  coll. 
Pryer. 

Oiwake,  Fujisan  (Pryer) ;  Gensan  (Leech), 

290.  Phalera  tenebrosa. 

Phalera  tenebrosa,  Moore,  Proc.  Zool.  Soc.  1865,  p.  815. 
One  example,  coll.  Pryer  (no.  226). 
Yokohama  (Pryer) ;  Darjeeling. 

291.  Phalera  sigmata. 

Phalera  sigmata,  Butl.  Ann.  <fe  Mag.  Nat.  Hist.  (4)  xx.  p.  473 
(1877)  ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  11,  pi.  xxiv.  fig.  9  (1878). 

I  have  thirteen  specimens,  nine  of  which  were  in  Fryer's  collection  ; 
all  are  greyer  in  colour  than  Mr.  Butler's  figure,  and  in  some  of  the 
examples  the  indented  transverse  line  posterior  to  the  patch  of  raised 
black  and  white  scales  is  ochraceous  and  in  others  blackish.  The 
antennse  of  the  males  are  not  so  strongly  pectinated. 

Yokohama  (Jonas,  Pryer,  and  Manley)  ;    $ ,  Hakodate  (  Whitely), 
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292.  PhALERA  FLAVE8CENS. 

Phalera  flaveseenst  Brem.  Lep.  Nord.  China's,  p.  14  (1853). 
TrUula  andreas,  Oberth.  Etud.  d'Ent.  v.  p.  38,  pi.  y.  fig.  4. 
Yesso  (Ptyer) ;  Yokohama  (/Vy^,  Manley,  and  Leech) ;  Hako- 
date, Gensan. 

293.  MiCROPHALERA  GRISEA. 

Microphalera  grxaea^  Butl.  Cist  Ent.  toI.  iii.  p.  120  (1885). 
Ten  specimens  in  coll.  Pryer,  and  several  collected  by  myself. 
Yesso  {Pryer) ;  Hakodate  {Leech), 

294.  SOMERA  ACRONYCTA. 

Daeychira  acronycta,  Oberth.  Etnd.  d'Ent.  ¥.  p.  35,  pi.  ▼.  fig.  8 
(1880). 

Three  examples  (2  cJ ,  1  $  ),  coll.  Pryer. 

The  insect  figured  by  Oberthur  as  the  ^  of  this  species  (fig.  7) 
is  D.  hmulata, 

Yokohama,  Oiwake  (Pryer). 

295.  SoMERA  CYANEA,  sp.  n.     (Plate  XXXII.  fig.  5.) 

c^ .  Primaries  pale  purplish  browD,  with  some  green  and  grey 
scales  towards  the  base  along  the  costa  and  on  the  outer  margin, 
indistinct  basal  and  submarginal  lines  fuscous.  Secondaries  smoky 
brown ;  costal  margin  darker.  Antennae  broadly  pectinated.  Head 
and  thorax  grey.  Abdomen  smoky  brown.  Under  surface  fuscous ; 
nerves  at  base  of  primaries  thickly  clothed  with  long  hairs. 

$ .  Similar  to  male,  but  primaries  greenish  grey,  and  antenns 
more  narrowly  pectinated.  Under  surface,  the  hairs  at  base  of  pri- 
maries as  in  male. 

Expanse,  c^  44  millim.,    $  54  millim. 

Allied  to  8.  Itchenia,  Butl.,  from  Borueo. 

296.  Cnethodonta  grissscens. 

Cnethodonta  griseseenSf  Stand.,  Rom.  M^m.  sur  Lep.  vol.  iii.  p. 214, 
pi.  12.  fig.  11. 

A  single  male  in  coll.  Pryer,  taken  at  Oiwake,  1 885. 

Dr.  Staudinger  records  this  species  from  Vladivostok,  Askold, 
Ussuri,  and  Suilun. 

297.  Peridea  cinerea. 

Peridea  cinerea^  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  353 
(1878). 

Some  very  fiue  examples  in  Pryer's  collection ;  I  took  spedmeni 
at  Yokoliama,  in  October. 

Yokohama  {Pryer  and  Leech) ;  Gifu  {Pryer). 


1888.]  LBPIDOFTSRA  OF  JAPAN  AND  CORSA.  643 

298.  PbRIDEA  6I6ANTEA. 

Peridea  gigantea^  Bail.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  474 
(1877);  111.  Typ.  Lep.  Het.  pt.  ii.  p.  12,  pi.  xxiv.  fig.  6  (1878). 

One  specimen  in  Fryer's  collection,  not  labelled  with  locality,  but 
probably  from  Yokohama. 

Yokohama  (Jonas,  J  Pryer). 

299.  Stauropus  faoi. 

Bambyx/agi,  Linn.  Syst.  Nat.  x.  p.  508;  Hiibn.  Bomb.  pi.  8.  fig.  31  • 

Stauropus  persimilis,  ButL  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  353 
(1879). 

A  nice  series  in  coll.  Pryer,  ranging  in  expanse  from  52  millim. 
d  to  78  millim.  $  . 

Yokohama,  Oiwake  (Pryer). 

300.  Stauropus  taczanovtskii. 

Harpyia  taetanowskiiy  Oberth.  £t.  Ent*  t.  p.  59y  pi.  2.  fig.  5 
(1880). 

Six  specimens  in  Fryer's  collection  (no.  200  of  his  catalogue) 
are  referable  to  this  species.  I  have  also  an  example  which  I  took 
at  Fushiki  in  July. 

Yokohama  (Pryer) ;  Fushiki,  Aug.,  Foocbau,  April  (Leeeh), 

301.  Drymonia  circumscripta. 

Drymonia  cireumecripta,  Butl.  Cist.  Ent.  vol.  iii.  p.  125  (1885). 
This  species,  of  which  there  were  two  examples  in  his  collection, 
is  no.  211  of  Fryer's  Catalogue. 
Nikko  (Pryer). 

302.  Drymonia  pbrmagna. 

Drymonia  permagna,  Butl.  Trans.  Ent.  Soc.  1881,  p.  21. 
Three  specimens  from  Japan. 

Tokio  (Fenion)  ;  Yokohama  (Pryer  and  Maniey) ;  Hakodate 
(Leech). 

303.  Dicranura  tinula. 

Bombyx  vinula,  Linn.  Syst.  Nat.  x.  p.  499  ;  Hiibn.  Bomb.  pi.  9. 
fig.  34. 

Dicranura  felina,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  474 
(1877)  ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  12,  pi.  xxiv.  fig.  3  (1878). 

Several  specimens  in  coll.  Fryer.  I  bred  a  male,  April  1887» 
from  larva  round  at  Gensan,  June  1886.  Mr.  Butler  says  that  his 
D.  felina  '*  differs  from  both  the  European  species  in  the  more 
deeply  waved  discal  hoes,  and  from  D.  vinula  in  its  white  secondaries;" 
but  I  cannot  see  that  my  Japanese  specimens,  which  are  identical 
with  felina^  Butl.,  differ  in  any  character  whatever  from  2>.  vinula. 
Ptjet  states  in  his  Catalogue  that  the  larva  of  D.  felina,  Butl.,  feeds 
on  willow,  and  that  in  all  its  stages  it  agrees  with  D.  vinula. 

Yokohama  (Pryer) ;  Gensan  (Leech) ;  Europe. 
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304.  DiCRANURA  ERMINEA. 

Bombyx  ermineay  Esp.  Schmett.  p.  19. 1, 2  (1783)  ;  Hubn.  Bomb, 
pi.  9.  fig.  35. 

Cerura  menciana,  Moore,  Ann.  &  Mag.  Nat.  HUt.  (4)  xx.  p.  89 
(1877). 

One  female  specimen  taken  by  my  native  collector  at  Hakodate 
in  June.     Agrees  well  with  examples  from  Europe. 

Hakodate ;  Shanghai,  Foochau  (Leech)  ;  Europe. 

305.  Cerura  furcula. 

Bomhyxfureula^Unn.F.S.  p.  298;  Hubn.  Bomb.  pi.  10.  fig. 39. 

Cerura  lanigera,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  sx.  p.  474 
(1877) ;  111.  Typ.  Lep.  Het.  pt.  iii.  p.  10,  pi.  xliii.  fig.  11  (1879). 

The  specimens  in  coll.  Fryer  and  one  1  took  at  Gensan  agree 
exactly  with  European  examples  of  C,  furcula  in  my  collection,  and 
also  with  (7.  laniffera,  Butl. 

Hakodate  (JFhitely) ;  Yokohama  (Pryer)\  Gensan  {Leech)  \ 
Corea  {Herz) ;  Europe. 

306.  Cerura  bifida. 

Bombyx  bifida,  Hubn.  Bomb.  pi.  10.  fig.  38. 

One  example  in  Fryer's  collection  with  C,  furcula. 

Yokohama  (Pryer);  Europe. 

307.  Destolmia  insignis. 

hestolmia  insignis,  Butl.  Trans.  Ent.  Soc.  1881,  p.  19. 
Tokio  (Fenlon). 

308.  Fentokia  ocypete. 

Harpyia  ocypete,  Brem.  Bull.  Acad.  F^tersb.  1861,  torn,  iii.; 
Lep.  Ost-Sib.  p.  44,  tab.  t.  fig.  1. 

Fentonia  levis,  Butl.  Cist.  Ent.  vol.  iii.  p.  129  (1885). 
Several  examples,  coll.  Fryer. 
Yokohama,  Oiwake  {Pryer), 

309.  Fhragmatcecia  castanea. 

Phalana-Bombyx  castanea,  Hiibn.  Beitr.  ii.  Theil,  p.  9  (1780); 
Esp.  Schmett.  p.  94.  1,  2. 

Bombyx  arundinis,  Hiibn.  Bomb.  pi.  47.  figs.  200-1  (1803). 

I  captured  a  specimen  at  Hakodate  in  August,  and  my  native 
collector  took  one  at  the  same  place  in  June  cr  July.  There  were 
two  Yokohama  examples  in  coll.  Fryer,  and  I  have  another  taken 
by  Mr.  Andrews  at  Hakodate,  making  a  total  of  five,  all  males. 
There  is  not  the  least  difference  between  Japanese  and  British 
specimens. 

Yokohama,  Hakodate;  Europe. 

310.  Tarsolepis  remicauda. 

Tarsolepis  remicauda,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  x.  p.  12;'). 
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?  =  Crinodes  sommeri,  Hiibn.,  c/.  Ritsema  &  Butler,  op.  eit.  pp. 
228,  274,  446. 

A  battered  example  of  this  remarkable  species  in  coil.  Pryer.  This 
has  no  date  or  locality  ticket  attached. 

Darjeeling,  Borneo,  Java. 

311.    GORGOPIS  NIPHONICA. 

OorgopU  niphonica,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  357 
(1879). 

Two  examples  in  Fryer's  collection  taken  at  the  foot  of  Ohoyama, 
near  Yokohama,  and  one  taken  by  myself  at  Tsuruga  in  July. 

Yokohama  ( Pryer)  ;  Tsuruga  {Leech), 

312.  HePIALUS  HECTUS. 

Phalana  heeta,  Linn.  Syst.  Nat.  x.  App.  822;  Hubn.  Bomb. 
pU49.  figs.  208 d,  209?. 

Hepialus  hectus^  Ochs.  Schmetterl.  Eur.  iii.  116. 

Two  examples,  coll.  Pryer.  These  are  identical  with  some 
British  specimens  of  H.  hectus  in  my  possession. 

Yesso  {Pryer). 

313.  Hepialus  excrescens. 

Hepialus  excrescens,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  482 
(1877)  ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  20,  pi.  xxvii.  fig.  7  (1878). 

Hepialus  amulus,  Butl.  A.  M.  N.  H.  (4)  xx.  p.  482  ;  111.  Typ. 
Lep.  Het.  pi.  xxvii.  fig.  8. 

Several  specimens  in  Pryer's  collection,  among  'which  are  both 
the  forms  described  by  Mr.  Butler.  I  have  examined  these  most 
carefully,  and  endeavoured  to  fiud  some  trustworthy  character  that 
would  give  specific  distinction  ;  but  have  failed  to  discover  anything 
of  the  kind.  Intermediates  between  the  two  forms  are  represented 
in  the  series  before  me,  and  the  range  of  variation  is  not  nearly  so 
extensive  as  in  some  well-known  species  of  the  genus  found  in 
Europe,  H.  velleda  for  example. 

Mr.  Pryer,  who  appears  to  have  had  excellent  opportunities  of 
deciding,  was  of  opinion  that  H.  tsmulus  and  H.  excrescens  were 
identical.  In  his  Catalogue  there  is  a  note  on  the  economy  of  the 
species,  which  it  may  be  interesting  to  give  in  extenso : — 

'*  Yokohama,  very  abundant ;  it  emerges  late  in  the  autumn ; 
large  specimens  measuring  4^  to  5  inches  in  expanse ;  it  is  very 
destructive,  particularly  to  imported  fruit-trees,  in  the  stem  of  which 
it  burrows  two  years ;  it  is  extremely  prolific,  the  body  of  a  full- 
aized  female  is  two  inches  long,  filled  with  minute  eggs,  which  it 
scatters  loosely  about  the  tree  it  feeds  on  ;  I  have  found  it  in  almost 
all  trees  except  conifers;  it  often  attacks  vines,  and  prefers  to 
burrow  in  the  stem  of  a  tree  to  which  a  wisteria  or  other  climber  is 
attached.  The  ichneumon  that  preys  upon  this  insect  is  a  most 
extraordinary  one ;  the  body  is  short  and  oval  and  measures  \  an 
inch,  but  the  ovipositor  is  9  inches  long.    Expanse  of  wings  I  ^  inch." 
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H.  exerescens  is  doselj  allied  to  the  Indian  ff.  panperatuM  of 
Walker ;  some  of  the  Japanese  specimens  of  the  former  have  the 
'*  small  hlack-edged  white  spots  **  and  other  characters  of  the  latter. 

Yokohama  {Jonas  and  Pryer) ;  Yesso  (Pryer)  ;  Hakodate  {Pryer). 

314.  Phassus  signifer. 

PhastuM  signifer.  Walk.  Cat.  Lep.  Het.  vii.  p.  1568  (1856); 
Butl.  111.  Typ.  Lep.  Het.  pt.  n.  p.  30,  pi.  cix.  fig.  2  (1886). 

Phatsus  sinensis,  Moore^  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  94 
(1877). 

Phassus  kergi,  Fixsen^  Rom.  M^m.  sur  L^p.  iii.  p.  335,  pi.  xr. 
fig.  3. 

A  most  Tariahle  species  hoth  as  regards  colour  and  ornamentation 
as  well  as  size.  In  my  series  from  Japan  and  Corea  (which  com- 
prises three  examples  from  Satsuma,  taken  in  May^  three  from 
Gknsan^  June,  one  Shimonoseki,  July^  and  six  coll.  Pryer)  there  are 
specimens  only  46  millim.  in  expanse,  whilst  others  attain  a  wing 
expansion  of  1 10  millim.  Butler  gives  1 50  millim.  as  the  measurement 
of  Walker's  type  of  P.  signifer  from  Silhet.  The  ohlique  silver 
dash  at  end  of  cell  is  present  in  three  examples  ;  hut  this  character 
is  suhject  to  considerahle  modification,  and  although  never  entirely 
ahsent  is  in  two  examples  reduced  almost  to  vanishing  point.  In 
other  specimens  this  mark  is  of  large  sixe^  and  there  is  another 
round  or  linear  spot  just  beyond  it.  The  silver  spot  nearer  the 
base  of  primaries  is  also  inconstant  in  form,  and  sometimes  very 
indistinct.  Occasionally  there  are  other  silver  spots  on  the  disk  and 
at  apex  of  primaries. 

Pryer  says  that  at  Yokohama  the  species  emerges  in  the  summer, 
and  is  rather  scarce. 

Yokohama,  Oiwake  (Jhyer)  ;  Satsuma,  Shimonoseki,  Grensan 
(Lee<A) ;  Oorea  (ffers) ;  Silhet. 

315.  Zbuzkra  pyrina. 
PAalana-Noctua  pyrina,  Linn.  F.  S.  p.  306. 
PkaUemnNoctua  Mculi,  Linn.  Syst.  Nat.  xii.  p.  833. 
Bomhys  mcuU,  Hubn.  Bomb.  pi.  47.  fig.  202. 

I  got  a  speehnen  at  Gensan  in  July»  and  there  were  four  examples 
(3  d ,  1  $  )  in  Fryer's  collection,  one  of  which  was  taken  at  Fojiaan 
by  Mr.  Maries. 

Gensan  {Leeek)  ;  Yokokama  {Pryer)  ;  Fujisan  {Maries). 

316.  COSSUS  YICARIUS. 

Cossus  viearius.  Walk.  Cat.  Lep.  Het  SuppU  p.  584  (1865). 

1  took  a  male  example  at  Grensan  in  Jnly>  and  a  female  bred  fnm 
a  larva  found  in  the  same  month  at  Fushiki.  There  were  also  three 
specimens  in  Fryer's  collection,  which  must  have  been  obtained  after 
tne  publicatioii  of  his  Catalogue,  as  he  says»  p.  40  : — "  I  have  seen 
the  larva  of  a  Cossus  here,  but  have  not  taken  the  perfect  iiuect ; 
the  lanm  were  small,  but  exactly  like C.  Ugwiperda**  My  observa- 
tioD8  of  the  larva  ooiiidde  exactly  with  Fryer's  remarks  tliereoD. 
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C.  eo$$ut  is  recorded  by  Fixsen  as  taken  ia  Corea  by  Hen,  bat 
this  18  possibly  an  error  in  identification. 
Shanghai ;  Fushiki^  Gensan  (Leech) ;  Yokohama  (Ihyer). 

317.  RODONTIA  LURIDA. 

Bodontia  lurida,  Fixsen^  Rom.  M^m.  Bur  les  L^p.  toI.  iii.  p.  346, 
pi.  XT.  fig.  8. 
Corea  {Herz). 

318.  ArOA  JONA8I. 

Aroa  jonanit  Bail.  Ann.  &  Mag.  Nat.  Hist  (4)  xx.  p.  402 
(1877) ;  lU.  Typ.  Lep.  Het.  pt.  ii.  p.  10,  pi.  xxiii.  fig.  11  (1878). 

A  fine  series  in  Prjer's  collection.  I  got  specimens  in  Satsuma 
in  May,  Nagasaki  in  June,  Gensan  in  July,  and  at  Hakone  in  August. 
There  is  some  yariation  in  the  size  of  the  brownish  discal  spot ;  this 
is  sometimes  little  more  than  a  dot,  and  at  others  quite  a  round 
patch.  The  apical  spot  is  also  subject  to  modification,  and  in  some 
examples  assumes  the  form  of  a  short  stripe.  In  some  specimens 
there  are  brownish  spots  and  dots  over  the  whole  of  the  disk. 

Yokohama  (t/bno^  and  Pr^^);  Oi wake  (iVyer) ;  Hakone,  Satsuma, 
Nagasaki,  Gensan  (Leech). 

319.  Argyris  plagiata. 

Argyrie  plagiata,  Butl.  Trans.  Ent.  8oc.  1881,  p.  22. 
Tokio  (Fenion). 

320.  Argyris  superba. 

Argyrie  euperha,  Butl.  111.  Typ.  Lep.  Het.  pt.  ii.  p.  52,  pi.  xxxyii. 
fig.  2(1878). 

An  extensire  series,  the  majority  of  the  specimens  taken  by  myself 
at  Hakodate. 

Yokohama  (Jbna«  and  JVytfr);  Oiwake(Pry^);  Hakodate (2^mA). 

321.  Argyris  8UPBRAN8. 

Argyris  superans,  Butl.  Cist.  Ent.  vol.  iii.  p.  122  (1885). 

Probiepeis  discophora,  Fixsen,  Rom.  M6m.  L^p.  iii.  p.  348,  pi.  xv. 
fig.  4  (1887). 

A  female  example  in  coll.  Fryer.  I  took  a  male  at  Satsuma  in 
May,  and  a  female  at  Gensan  in  July  ;  this  last  is  remarkable  for 
its  large  size,  as  it  expands  58  millim.  The  largest  specimen  of  the 
same  sex  I  have  from  either  Niugpo  or  Kiukiang  measures  only  40 
millim.  in  expanse. 

Yesso  (Prger) ;  Satsuma,  Gensan  (Leech) ;  Kiukiang  (Pratt) ; 
Nmgpo. 

322.  Argyris  maia,  sp.  n.    (Plate  XXXII.  fig.  6.) 

White.  Primaries  with  a  large  pear-shaped  leaden-grey  blotch  in 
centre  of  wing,  but  not  reaching  the  costa,  this  is  outlined  in  ferru- 
ginous, speckled  with  silyery-blue  scales,  and  has  a  projection  from 
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its  inner  edge  about  the  middle,  and  one  on  its  external  edge 
above  the  middle;  the  lower  half  is  bordered  on  each  side  bj  a 
black  line  and  at  the  inner  marginal  extremity  is  a  bright  red  spot. 
Secondaries  with  some  irregular  silver  outlined  ferruginous  markings 
along  the  abdominal  margin  and  outer  half  of  wing.  Anteuoae 
pectinated*  Head  white ;  thorax  and  abdomen  white,  marked  with 
ferruginous  and  grey.  Under  surface  white,  with  a  blackish  central 
band  and  apical  spot,  the  former  not  reaching  the  costa,  and  the 
latter  elongated,  some  blackish  marks  along  outer  margin  of  secon- 
daries. 

Expanse  48  mi]lim. 
.  A  single  specimen  taken  at  Gensan  in  July  by  myself. 

323.  Callicilix  abraxata. 

Callicilix  abraxata,  Butl.  Cist.  £nt.  iii.  p.  124  (1885). 
Yesso,  Nikko  {Pryer). 

324.  DrEPANA  8CABI08A. 

Drepana  scabiosa,  Butl.  Ann.  «&  Mag.  Nat  Hist.  (4)  xx.  p.  478 
(1877) ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  15,  pi.  xxv.  fig.  9  (1878). 

A  nice  series,  coll.  Pryer.  I  caught  one  specimen  at  Shtmonoseki 
in  May.  This  species  is  very  closely  allied  to  D.  harpagula,  Esp. 
(=^sicula,  Hubn.)  ;  but  the  apices  are  much  less  produced  and 
there  is  no  black  angulated  line  internal  to  the  grey  submarginal 
stripe.  The  discal  spots  of  D.  seabiosa  are,  moreover,  of  a  different 
character. 

Yokohama  (Jonas  and  Pryer) ;  Oiwake  {Pryer) ;  Shimonoseki 
(Leech) ;  Corea  {Herz), 

325.  Drepana  patrana. 

Drepana  pairana,  Moore,  Proc.  Zool.  Soc.  1865,  p.  816. 
This  is  no.  245  of  Fryer's  catalogue,  and  there  were  three  examples 
in  his  collection. 

Fujisan,  Nikko,  Oiwake  (Pryer)  ;   Daijeeling. 

326.  Drepama  palleolus. 

BrepanuUdest  palleolus,  Motsch.  Bull,  de  la  Soc.  Imp.  Nat* 
Mosc.  t.  xxxix.  p.  193  (1866). 

I  took  a  large  number  of  this  species  at  Hakodate  in  August,  and 
my  native  collector  got  a  few  in  June  and  July  at  the  same  plac^ 
I  have  also  one  example  from  Hakone,  and  there  were  nine  in  coll. 
Fryer. 

Hakodate  (Leech)  ;  Hakone  (Smith)  ;  Oiwake,  Fujisan,  Ohoyama, 
and  Yesso  (Pryer). 

327.  Drepana  japonica. 

Drepana  japonica,  Moore,  Ann.  &  Mag.  Nat.  Hist.  (4)  xx. 
p.  94. 

Several  specimens,  coll.  Pryer.    I  took  an  example  at  Nagasaki  in 
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Jone.  The  outer  line  terminates  on  the  inner  margin,  just  beyond 
the  middle,  and  the  inner  line  does  not  always  reach  the  costa. 
Most  of  the  specimens  hare  a  small  spot  at  end  of  cell  on  primaries, 
but  in  only  two  specimens  is  there  any  trace  of  such  spot  on  secon- 
daries. 

Expanse  30  to  40  roillim. 

Japan  {W.  B.  Pryer)  ;  Yokohama,  Gifu  (Pryer);  Nagasaki 
(Leech). 

328.  Drepana  curvatula. 

Bombyx  curvatula,  Bork.  Eur.  Schmett.  iii.  p.  460. 

Bombyx  harpagula,  Hiibn.  Bomb.  pi.  xi.  figs.  42,  43  (non  Esp.)* 

Drepana  acuta^  Butl.  Trans.  Ent.  Soc.  1881,  p.  596. 

One  example  taken  at  Gensan  in  June  and  one  coll.  Pryer,  no. 
243;  these  agree  exactly  with  my  European  specimens  of  D, 
eurvatula.  Another  specimen  in  Fryer's  collection  and  two  from 
Hakodate  are  very  pale  in  colour  and  bear  a  superficial  resemblance 
to  D./aieatarioj  but  the  characters  of  marking  show  them  to  be  more 
properly  referable  to  D.  curvatula. 

Ohoyama  {Pryer)  ;  Hakodate  (Leech). 

329.  Drepana  crocsa,  sp.  n.    (Plate  XXXIL  fig.  7.) 

c^ «  Yellow.  Primaries  suffused  with  reddish  ;  dentated  basal, 
angulated  central,  and  wavy  submarginal  lines  purplish  brown,  two 
paler  discal  spots ;  below  the  apex,  which  is  much  curved  and 
produced,  are  two  conspicuous  black  spots  placed  on  the  inner  edge 
of  a  dark  patch  ;  a  line  of  blackish  crescents  traverses  the  wing,  near 
to  and  parallel  with  outer  margin,  three  of  these  lunules  in  the  dark 
apical  patch  are  edged  externally  with  white.  Secondaries  yellow, 
an  8-shaped  mark  outlined  in  purplish  brown,  filled  in  with  whitish, 
from  this  to  the  inner  margin  are  some  smaller  brown  spots  ;  basal 
and  submarginal  lines  slender  and  purplish  brown,  a  series  of  black 
linear  spots  fmrallel  with  outer  margin.  Under  surface  yellow,  with 
black  discal  and  marginal  spots. 

Expanse  50  millim. 

Allied  to  D.flavat  Moore. 

One  example,  coll.  Pryer. 

330.  OrETA  TX7RPI8. 

Oreta  turpis^  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  4,  vol.  xx. 
p.  477  (1877);  Butl.  Lep.  Het.  Brit.  Mus.  part  ii.  p.  14,  pi.  xxv. 
fig.  8. 

I  did  not  meet  with  this  species  in  Japan  or  Corea,  neither  is  it 
in  coll.  Pryer. 

Yokohama  (Jonas). 

331.  Oreta  CALiDA. 

Oreta  calida,   Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  477 
(1877);  111.  Typ.  Lep.  Het.  pt.  ii.  p,  14,  pi.  xx?.  fig.  6  (1878). 
A  fine  series,  coll.  Pryer.. 
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The  brown  coloration  Taries  in  tint  from  greyish  to  laky  brown ; 
both  sexes  have  a  discal  series  of  black  dots  on  primaries.  * 

Yokohama  {Jonas  and  Pryer) ;  Oiwake,  Yesso  {Pryer) ;  RAo- 
di9!^{WhUely). 

332.  Oreta  pulchripes. 

Oreta  pulchripes^  Butl.  Ann.  &  Mag.  Nat  Hbt.  (4)  xx.  p.  477 
(1877). 

An  extensive  series,  coll.  Pryet, 

There  is  much  variation  m  tone  of  colour  and  definition  of 
markings  in  this  species.  Some  examples  are  dark  reddish  brown 
with  a  lilacine  suffusion,  others  are  pale  yellowish  brown,  tinged 
with  rosy  lilacine,  especially  along  the  costa  of  primaries.  Then  as 
regards  the  linear  markings,  these  in  the  darker-coloured  examples 
are  not  very  distinct ;  but  in  pale  specimens  they  are  conspicuous. 
Often  the  area  enclosed  by  the  transverse  lines  is  darker  than  rest 
of  wing,  thus  giving  a  band-like  character.  The  costal  black  spots 
as  well  as  that  at  external  angle  are  not  always  clearly  defined  and 
are  often  quite  absent,  whilst  two  examples  have  a  colon-like  spot 
at  external  angle.  When  the  outer  grey  line  of  primaries  is  well 
defined,  it  can  be  traced  from  the  outer  costal  spot,  from  whence  it 
runs  for  a  short  distance  towards  external  marein,  then  turning 
sharply  inwards  continues  its  course  to  near  the  middle  of  the  wing, 
when  It  curves  gently  and  terminates  on  the  inner  margin ;  the  costal 
extremity  of  yellow  border  of  this  line  is  sometimes  placed  in  a  pale 
apical  patch. 

Yokohama  (J<mas  and  Pryer) ;  Oiwake  {Pryer). 

333.  Oreta  calceolaria. 

Oreta  calceolaria^  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  478 
(1877). 

A  fine  series,  coll.  Pryer. 

In  this  species  the  reddish-brown  colour  of  wing-markings  is  a 
variable  Quantity.  Sometimes  the  entire  areas  representing  the  basal 
two  thiros  of  primaries  and  basal  third  of  secondaries  are  reddish 
brown.  The  sulphur  colour  on  the  outer  portion  of  idl  the  wings  is 
often  sprinkled  with  dark  grey  dots,  and  sometimes  a  larger  spot  or 
two  occurs  at  external  edse  of  primaries.  All  the  characters,  both 
structural  and  ornamental,  of  this  spedes  are  identical  with  those 
found  in  0.  pulchripes,  and  the  only  difierence  I  can  see  between  the 
two  insects  is  one  of  colour. 

Yokohama,  Oivrake  (Pryer). 

334.  Hypsomadius  insignis. 

Hypsowutdius  insiynis,  Butl.  Ann.  &  Mag.  Nat  Hist.  ser.  4, 
vol.  XX.  p.  479  (1877). 
Yokohama  (Jonas). 

335.  GONOPHORA  DERA8A. 

Pkalcsna-NoehM  derasa^  Lbn.  Syst.  Nat.  xiL  p.  851. 
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Oonophora  derata,  var.  intermedia,  Brem.  Lep.  Ost-Sib.  p.  46. 

Gonophora  derastddes.  Bud.  Ann.  &  Mag.  Nat.  Hist.  (5)  i*  p.  77 
(1878);  lU.  Tjp.  Lep.  Het.  pt.  iii.  p.  12,  pi.  xliv.  fig.  1  (1879). 

OoU.  Pryer. 

Japanese  examples  of  O.  deraaa  do  not  differ  so  much  from  the 
type  as  do  some  European  specimens  in  my  collection. 

Hakodate  (fFAiVtf/y);  Fujisan  {Pryer) i  Corca  (Herz);  Amur; 
Europe. 

336.  Thyatira  batis. 

Thyatira  batis,  Treit.  Schmett  Eur.  Bd.  v.  Abth.  2.  p.  162; 
Walk.  Cat.  Lep.  Het.  ix.  p.  7. 

One  example  at  Hakodate  in  August.  Several  very  fine  specimens 
in  Prver's  collection.    All  are  quite  typical. 

Yokohama,  Oiwake,  Tesso  (Pryer) ;  Europe. 

337.  Thyatira  flavida. 

Thyadraflttvida,  Butl.  Cist.  Ent.  vol.  iii.  p.  131  (1885). 
Hakodate,  Aug.  28  (Lewis). 

338'  Thyatira  TRiiiACULATA. 

Thyatira  trimaculata,  Brem.  Bull,  de  I'Acad.  tom.  iii.  1861 ;  Lep. 
Ost-Sib.  p.  47,  tab.  v.  fig.  5. 

Corea  (Here)  ;  Kiukiang  (Pratt) ;  Amur. 

339.  Thyatira  violacsa. 

Thyatira  violacea,  Fixsen,  Bom.  Mem.  sur  les  Lep.  vol.  iii.  p.  343, 
pi.  XV.  fig.  11  (1887). 
Corea  (Herz). 

340.  Thyatira  frysri. 

Thyatira  pryeri,  Butl.  Trans.  Ent.  Soc.  1881,  p.  172. 
One  example,  colU  Pryer. 

Butler  says  this  species  is  closely  allied  to  T.  pudens  of  N. 
America. 

Japan  (Pryer). 

341.  Thyatira  aurorina. 

Thyatira  aurorina,  Butl.  Trans.  Ent.  Soc.  1881,  p.  171. 

Thyatira  tnoliendarji,  Fixsen,  Rom.  M^m.  s.  L^p.  iii.  p.  351,  pi. 
XV.  tig.  12  (1887). 

Nearly  allied  to  T.  batis,  but  a  very  distinct  species,  also  allied  to 
G.  scripta  of  North  America. 

Yokohama  (Pryer);  Nikko,  Fujban  (Pryer);  Corea  (Herz). 

342.  Cymatophora  mirabilis. 

Xylina  mirabilis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  vol.  iv. 
p.  365  (1879). 

Several  specimens,  coll.  Pryer. 
Yokohama  (Pryer). 
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343.-  Cymatophora  tristis,  sp.  n.     (Plate  XXXII.  fig.  8.) 

2 .  Pale  brownish  grey,  sprinkled  with  darker  scales  ;  two 
darker  transverse  lines  on  primaries,  the  outer  one  sharply  angalated 
and  deeply  serrated  towards  costa ;  a  dark  spot  on  disk  of  secon- 
daries. 

Expanse  41  millim. 

One  specimen  in  Pryer's  collection  without  data. 

Japan  {Pryer). 

344.  Cymatophora  albicostata. 

Cymatophora  albicostata,  Brem.  Lep.  Ost-Sib.  p.  47,  tab.  t. 
fig.  6. 

One  example,  coll.  Pryer. 

Oiwake  (Pryer) ;  Corea  (Herz)  ;  Amur. 

345.  Cymatophora  plumbba. 

Cymatophora  plumbea^  Butl.  Ann.  &  Mag.  Nat.  Hist.  (.5)  ir. 
p.  357,  (1879). 

Cymatophora  aryenteopicta,  Oberth.  £tud.  d*£ntom.  t.  p.  67> 
pi.  iii.  fig.  2  (1880). 

My  native  collector  took  two  specimens  at  Hakodate  in  June  or 
July.     There  was  a  good  series  in  Fryer's  collection. 

Yokohama  (LtftfcA  and  Pryer)  ;  Qiwake  {Pryer)  ;  Hakodate ;  Corea 
(Herz). 

346.  Cymatophora  ampliata. 

Cymatophora  ampliata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i. 
p.  78(1878)  ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  21,  pi.  xxviii.  fig.  1 
(1879) ;  Oberth.  Etud.  d'Entom.  ▼.  p.  67,  pi.  iii.  fig.  2  (1880). 

I  took  one  example  of  this  species  at  Qensan  in  June.  A  fine 
series,  coll.  Pryer. 

Although  the  majority  of  the  Japanese  examples  of  C.  ampliata 
in  my  collection  are  larger  than  European  specimens  of  C,  or,  there  are 
individuals  of  the  former  which  are  exactly  the  same  size  as  most  of  the 
latter.  In  colour  and  markings  of  the  wings  the  Japanese  C.  ampliata 
and  European  C.  or  agree  in  every  particular  but  one,  and  this  is 
the  colour  of  head  and  collar. 

Yokohama  (Jonas  and  Pryer)  ;  Oiwake  (Pryer)  ;  Corea  (Herz) ; 
Amur,  Europe. 

347.  Cymatophora  angustata. 

Cymatophora  octogesima^  Butl.  (non  Hiibn.).  Ann.  &  Mag.  Nat. 
Hist.  (5)  i.  p.  78  (1878)  ;  111.  Typ.  Lep.  Het.  pt.  ii.  p.  21. 
pi.  xxviii.  fig.  2  (1879). 

Cymatophora  anguetata.  Stand.,  Rom.  M6m.  s.  L^p.  iii.  p.  231, 
pi.  xvii.  fig.  6. 

One  example,  coll.  Pryer. 

Hubner's  name  of  octogeeima  is  the  earlier  one  for  the  species  fre- 
quently referred  to  as  C.  ocularis,  Guen.    Mr.  Butler's  name  therefore, 
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for  the  Japanese  species,  mast  give  place  to  that  of  Staudinger. 
Cymatophora  oeiogenma,  Hiibn.,  is,  according  to  Fixsen  (Rom.  M6m. 
ser.  Lep.  iii.  p.  354),  represented  in  the  Corea. 

Yokohama  (Jonas  and  Pryer) ;  Corea  (Herz) ;  Ussuri,  Askoid. 

348.  Cymatophora  duplaris. 

Phalcena-Pyralis  dvplarU^  Linn.  Faun.  Suec.  p.  352 ;  Syst.  Nat. 
xii.  p.  883. 

Cymatophora  duplaris,  6a6n.  Hist.  Nat.  Noct.  i.  p.  17. 10 ;  Walk. 
Cat.  Lep.  Het.  ix.  p.  12. 

One  example,  coll.  Pryer  (no.  655). 

Japan  (Ptyer) ;  Europe. 

349.  Cymatophora  arctipennis. 

Xylina  arctipennis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  198 
(1878)  ;  III.  Typ.  Lep.  Het.  pt.  iii.  p.  17,  pi.  xlv.  fig.  3  (1879). 

I  obtained  this  species  at  Nagasaki  in  June.  A  fine  series  in 
Pryer's  collection. 

Yokohama  {Pryer)  ;  Nagasaki  {Leech), 

350.  Cymatophora  punctioera. 

Cymatophora  punetigera,  Butl.  Gist.  Ent.  vol.  iii.  p.  131  (1885). 
Five  specimens,  coll.  Pryer  (no.  651). 

This  species  is  nearly  allied  to  0.  rufieoilis  of  Europe,  but,  although 
the  primaries  are  longer,  it  may  only  be  a  form  of  that  species. 
Yokohama  {Pryer), 

351.  Cymatophora  (?)  maxima,  sp.  n.    (Plate  XXXII.  fig.  9.) 

Greyish  brown  tinged  with  riolet,  base  and  oblique  dash  at  apex  of 
primaries  whitish,  the  former  marked  externally  with  yellow ;  an  in- 
distinct denticulated  pale  submarginal  line  ;  on  the  disk  two  tufts  of 
rabed  whitish  scales  represent  reniform  and  orbicular  stigmata,  there 
are  also  two  series  of  indistinct  blackish  dots  seated  on  the  nerrules. 
Secondaries  yellowish  grey,  with  a  faint  central  band.  Antennae 
yellow-brown ;  head  and  collar  dark  brown,  the  latter  edged  with 
black,  thorax  whitish  grey  ;  abdomen  fuscous.  Under  surface 
uniform  whity  brown. 

Expanse,  c^  66,  $  72  millim. 

An  example  of  each  sex,  coll.  Pryer. 

Oiwake  (June  or  July)  ;  Fujisan  {Pryer). 

352.  PoLYPLocA  ornata,  sp.  n.     (Plate  XXXII.  fig.  10.) 

Primaries :  ground-colour  greyish  brown,  browner  along  the  base 
and  costa ;  a  series  of  dark  wavy  lines  formuig  a  broad  band,  the  in- 
ternal border  of  which  is  curved  and  sharply  serrated,  and  the  outer 
elbowed  below  the  subcostal  nervure,  and  indented  above  the  inner 
margin ;  central  fascia  greyish  white  towards  the  inner  margin, 
bordered  externally  by  a  blackish  double  line  deeply  angulated  to- 
wards the  outer  margin,  followed  by  a  dark  serrated  line,  and  a 
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fainter  submarginal  dentated  line  earring  from  the  apex  of  wings  to 
the  outer  margin  ;  a  series  of  black  linear  marks  along  the  outer 
margin ;  three  tufts  of  raised  black  scales,  one  forming  a  basal  dash, 
the  second  representing  the  orbicular  stigma,  and  the  third,  which  is 
edged  with  whitish,  the  reniform  stigma.  Secondaries  fuscous  brown, 
darker  towards  the  margins.  Head  and  palpi  greyish  brown,  collar 
and  antennae  light  brown,  thorax  greyish  brown,  abdomen  fuscous 
brown.  Under  surface  pale  fuscous  grey,  darker  towards  the  margins, 
fringes  checkered  with  darker,  four  black  dots  along  the  costa 
towards  the  apex  of  primaries. 
Expanse  38  millim. 

Var.  UNicoLOR.     (Plate  XXXII.  fig.  10  a.) 

Darker  than  the  type  and  without  any  trace  of  the  central  fasda, 
the  only  markings  noticeable  being  the  basal  dash  and  the  sub- 
marginal  bands. 

The  type  may  be  compared  with  P.  albidisca,  Moore  (P.  Z.  S. 
1888,  p.  299),  from  which  it  differs  in  the  absence  of  any  greenish 
tinge,  different  angulations  of  transverse  lines,  and  larger  size. 

A  long  series  in  coll.  Pryer  without  locality. 

LlTHOSTA  AFFINEULA,  Brcm. 
NOTODONTA  TREPIDA. 

Cnethocampa  processionba,  L. 

These  species  are  recorded  from  Japan  by  Motschulsky,  but  have 
not  been  subsequently  received  from  there. 

fiOMBYX  FLAVEOLA,  Motsch. 
BOMBYX  FUSCATA,  MotSch. 

Drepanulides  ?  RUFtJLUs,  Motsch. 

I  have  been  unable  to  identify  these  species ;  they  may  potsibly 
hare  been  redescribed  subsequently. 

DESOBIPTION  OF  THE  PLATES. 
Platk  XXX. 

Fig.  1.  Sphecia  romanovi,  p.  691. 

2.  fixseni,  p.  591. 

3.  Sciapteron  ferale,  p.  591. 

4.  JEfferia  mantis,  p.  592. 

5.  Bemhecia  pernix,  p.  592. 

6.  Procris  fttscCf  p.  595. 

6  a.  Neuration  of  fore  wing  of  ditto. 

7.  Procris  nigraj  p.  695. 

7  a.  Neuration  of  fore  wing  of  ditto. 

8.  Ncrthia  diroe,  p.  596.  • 

9.  a/bele,  p.  696. 

10.  Aarwiusjaponicus,  p.  698. 

11.  (Eonistis  nigricosta,  p.  698. 

12.  LithasiaJaponica^p.GOO. 

13.  careana,  p.  6W. 
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Pig.  14.  MUtochrUta  hutleri,  p.  603. 

15.  Eugoa  ?  obscura,  p.  604. 

16.  Siccia  maculata^  p.  605. 

17.  2iola  minutaliSt  p.  607. 

18.  Ueterogenea  fulgens^  p.  609. 

19.  Northia  tenuis,  Butl.,  neuration  of  primary,  p.  596. 

20.  sinensis.  Walk.,  neuration  of  priinarj,  p.  595. 

Platb  XXXI. 

1.  Epicopeia  simulans,  p.  611. 

2.  Seudyra  venusta,  p.  614. 

3.  Spilosoma  bisecfa,  p.  618. 

4.  Bireta  plumosUy  p.  620. 

5.  Artaxa  pulverea,  p.  623. 

6.  Charotriche  staudingeri,ja,  624. 

7.  Orgyia  thyelino,  Bud.,  ?  ;  7  a,  semiapterous  $ ,  p.  626. 

8.  Limantria  albofascia,  p.  629. 

9.  aurora,  var.  fusca,  p.  629. 

10.  Ocneria  furva,  p.  631. 

11.  Bosama  cinnamomea,  p.  637. 

12.  ^ola  trianguialis,  p.  608. 

Plate  XXXIL 

1.  Edema  nivUiiiea,  p.  638. 

2.  Drymonia  manleyi,  p.  639. 

3.  delia,  p.  640. 

4.  Datanoides  approximans,  p.  636. 

5.  Somera  cyanea,  p.  642. 

6.  Argyris  maia,  p.  647. 

7.  Drepana  crooea,  p.  649. 

8.  Cyniatophara  tristis,  p.  652. 

9.  maxima,  p.  653. 

10.  Polyploca  omaia,  p.  653 ;  10  a,  rar.  unicolor,  p.  654. 


4.  Remarks  on  the  Numbers  and  on  the  Phylogenetic 
Development  of  the  Remiges  of  Birds.  By  Hans 
Gadow,  Ph.D.,  M.A.,  P.Z.S.,  Strickland  Curator  and 
Lecturer  on  the  Advanced  Morphology  of  Vertebrata 
in  the  University  of  Cambridge. 

[Beoeiyed  November  30, 1888.] 
Part  I. 

The  number  and  size  of  the  primaries  or  nietacarpo-digital  quills 
have  been  examined  by  various  ornithologists  (Coues,  Gerbe,  Jeffries, 
Wallace  ^),  and   have   oflen   been   used  as  taxonomic  characters, 

^  Principal  Literature  referred  to  in  this  Paper, 

NiTZBCH,  0.  L.    System  der  Pterylographie.     Halle,  1840. 

SuHDBVALL,  0.  J.  "  On  the  Win^  of  Birds.**  Ibis,  1886,  pp.  389-457.  Trans- 
lated from  the  Swedish  origmal  in  Kongl.  Yetenskaps-Akad.  Handlingar, 
1843. 

Wallace,  A.  B.  "On  the  Arrangement  of  the  Families  constituting  the  order 
Passeres."     Ibis,  1874,  pp.  406-416. 
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especially  in  the  Order  of  Passeres.  The  statements  hitherto  pah- 
lished  are,  however,  not  always  in  harmony  with  each  other,  and 
moreover  are  not  free  from  mistakes. 

Considering  that  the  results  yielded  by  a  renewed  and  more 
comprehensive  examination  of  the  points  in  question  may  possibly 
influence  the  systematic  position  of  some  genera  or  even  subfamilies, 
I  submit  the  following  tables  (pp.  658-664)  for  the  acceptance  of 
the  Zoological  Society  of  London.  They  contain  the  results  of  some 
investigations  which  I  have  recently  made.  Many  of  the  specimens 
examined  were  fresh  or  had  been  preserved  in  spirits.  Of  many 
species  several  specimens  have  been  examined,  in  order  to  exclude 
doubt,  which  occasionally  arises,  in  the  cases  of  moulting  or  imper- 
fect or  very  small  birds. 

The  remarks  which  I  have  to  offer  are  scanty,  not  only  because 
the  whole  matter  is  rather  dry,  but  because  I  have  abstained  from 
testing  the  taxonomic  value  of  the  arrangement  of  the  terminal 
primaries  by  correlating  their  features  with  other  known  characters. 
At  any  rate  the  following  tables  show  such  considerable  variations 
of  the  terminal  quills  within  the  limits  of  avowedly  closely  allied 
genera  and  subfamilies,  that  we  ought  to  refrain  from  generalizations. 
The  same  remark  applies  to  the  presence  or  absence  of  the  fifth  cubital 
quill.  Although  this  character  was  discovered  by  Gerbe  in  1877, 
and  has  lately  been  rediscovered  by  Wray,  it  remains  still  unex- 
plained, young  birds  not  throwing  any  light  upon  the  question.  The 
presence  of  this  fifth  quill  is  indicated  by  a  -f ,  its  absence  by  a  — 
in  the  accompanying  tables.  The  other  columns  contain  the  total 
number  of  primaries,  and  the  way  in  which  this  number  is  composed 
of  metacarpal  and  the  various  digital  quills. 

The  most  important  result  is  evidence  of  the  gradual  reduction  in 
number  of  the  functional  quills.  With  the  exception  of  Struthio 
and  the  Spheniscidae,  the  number  of  primaries  or  metacarpo-digital 
quills  varies  between  12  and  10.  Amongst  the  birds  which  possess 
12  primaries,  the  Podicipedidae,  many  Pelargi,  and  Wiea  possess  7 
metacarpal  and  5  digital  quills,  whilst  Apteryx  has  8  metacarpal  and 
only  4  digital  quills.  In  all  other  birds  the  reduction  from  12  to  11 
is  due  to  the  reduction  from  7  to  6  of  the  metacarpal  quills.  Abdimia 
stands  alone  with  7  metacarpals,  and  only  one  quill  carried  by  the 
second  phalanx  of  the  second  digit.  The  11th  or  terminal  quill  is 
never  fully  developed  and  hardly  functional ;  it  is  invariably  much 
shortened,  and  is  hidden  between  its  upper  and  lower  covert ;  not 


CouES,  E.     "On  the  Number  of  the  Primaries  in  Oscinea.**     BalL  Nuttall 

Omith.  Club,  i.  (1876),  pp.  60-63. 
Gerbe,  Z.     "  Sur  lee  plumen  du  toI  et  leur  mue.**    Bull.  Soc.  Zool.  France,  it 

(1877).  pp.  289-290. 
Jewrifs,  J.  A.    "On  the  Number  of  Primaries  in  Birds.**      BulL  Nuttall 

Omith.  Club,  yi.  (1881),  pp.  6-11. 
Wrat,  R.  S.     "  On  some  Points  in  the  Morphology  of  the  Wings  of  Birds.** 

Proc.  Zool.  Soc.  1887,  pp.  343-357. 
FuKRBRiNGBR,  M.    Untersucuungon  zur  Morphologic  und  Systematik  derYogd. 

Amsterdam,  4<»,  1888. 
Baird.    Eeyiew  of  North- American  Birds. 
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unfrequently  it  is  shorter  and  weaker  than  its  upper,  often  very 
stiff  covert.  In  some  hirds»  e.  g,  in  certain  Fulicariae  and  in  tlie 
Passeres,  the  1 1th  quill  is  very  tiny  indeed,  or  it  is  altogether  absent. 
In  this  case,  however,  the  upper  covert  is  present  as  an  apparently 
supernumerary  feather,  provided  that  the  10th  quill  is  not  likewise 
much  reduced.  The  10th  primary  shows  every  intermediate  stage 
between  the  largest  possible  development,  as  in  Laru8  and  Cypselus, 
and  a  very  degenerate  condition,  as  in  many  of  the  so-called  Oscines 
novempennatae.  In  the  latter  birds  it  was  first  properly  recog- 
nized as  a  true  primary  by  Baird,  in  hb  *  Review  of  American 
Birds.'  In  all  cases  the  reduction  from  11  to  10  primaries  is 
brought  about  by  the  reduction  at  the  terminal  end  of  the  wing. 

The  reduced  terminal  quill  occasionally  assumes  the  shape  and 
coloration  of  its  lower  covert,  and  does  not  agree  with  the  other 
primaries  nor  with  its  upper  covert,  as  one  might  be  predisposed  to 
think  would  be  the  case.  In  Neophron percnopterus,  for  instance,  the 
1 1th  quill  is  more  than  4  centim.  ioug  and  quite  white  like  the  lower 
wing-coverts,  not  black  like  the  upper  coverts  and  the  other  prima- 
ries. The  same  is  the  case  with  Gru9  leucogeranua.  The  terminal 
or  1 1th  quill  of  Oriolus  is  very  small,  and  yellow  like  the  lower  wing- 
coverts.  In  Rupicola  it  is  very  tiny,  reddish  like  the  lower  coverts, 
and  hidden  by  a  very  stiff  upper  covert  of  4  centim.  in  leueth.  This 
is  one  of  many  cases  in  which  the  11th  upper  covert  is  longer  and 
much  stronger  than  its  primary  quill,  so  that  it  even  acts  as  a  sub- 
stitute for  the  latter. 

Passeres. 

It  is  hardly  necessary  to  mention  that  there  are  numerous  transi- 
tional stages  which  connect  the  four  groups  A,  B,  C,  D  into  which 
Wallace  has  divided  the  Passeres.  There  can  be  no  doubt  about 
the  fact  that  the  reduction  of  the  9th  and  10th  primaries  has  taken 
place  in  the  various  families  independently ;  identical  conditions  of 
the  terminal  quills  do  not  therefore  necessarily  indicate  relationship. 
Some  Alaudidae  belong  to  Group  D  according  to  the  state  of  their 
primaries ;  Lanius  minor  differs  strikingly  from  all  the  other  Laniinae. 
The  Vireoninse  are  probably  now  in  an  unsettled  state,  to  judge  from 
the  variable  relative  size  of  their  terminal  quills.  Heteralocha  does 
not  agree  with  the  Sturnide. 

The  gradual  diminution  of  the  10th  primary  can  well  be  studied 
in  Group  D. 

In  some  cases  there  might  be  some  doubt  whether  the  little  terminal 
feather  in  question  b  in  reality  a  primary,  but  this  can  easily  be 
settled  by  the  presence  of  the  corresponding  upper  covert.  Moreover 
there  are  many  cases  in  which  this  primary  is  still  longer  than  its 
covert.  When  the  10th  or  11th  quill  is  much  shortened,  the 
corresponding  lower  covert  is  absent  in  the  Passeres.  The  Alaudidae 
prove  that  the  1 0th  quill  is  capable  of  being  shifted  dorsalwards,  so 
that  it  becomes  enclosed  between  the  outer  vane  of  the  9th  primary 
and  the  10th  upper  covert,  instead  of  being  situated  freely  visible 
below  and  in  front  of  the  9th  primary ;  when  seen  from  below,  it  b 
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hidden  by  the  outer  rane  of  the  9th  primary.  This  shifting  explains 
the  conditions  whic^  are  the  rule  amongst  the  birds  of  Group  D. 
The  1 1th  primary  undergoes  a  similar  dislocation  in  a  more  marked 
degree. 


Group  A. — With  10  long  primaries.  The  lOth  quill  is,  with  few 
exceptions  (e.  g.  Hylactes),  very  little  shortened,  and  partakes 
of  the  formation  of  the  tip  of  the  wing.  The  1 1th  quill  is 
frequently  present,  although  small  and  hidden.  When  it  is 
absent,  at  least  its  upper  covert  is  present  as  a  stiff  and  well- 
developed  little  feather. 


To  this  group  belong  all  the  Passeres  non-oscines. 

Xlth  quiU. 

I.  PSBUDOSCINSS     ... 

II.  Desmodacttu... 

III.  Oligomyodi  ... 

IV.  Trachbofhonjs 

Menura 

1*6  om.  long. 

? 

J 

/ 

+  - 

— 
/ 

1  Willis  rounded   off;    tb«  llUi 
'     quiU  and  ita  upper  oovert  are 
soft  and  broad. 

Atrichia 

Eurykemus    

Oaly  ptomena 

Pitta  

1 

Philepitta  

Xenious 

i 

Pipra 

(1)  Rypieola,  S.     The  10th  pri- 
mary  is  somewhat  shorteoed 
and  suddenly  narrowed  nar 
its  end. 

(2)  Titt/ra,^,    The  9Ui  primiry 
is  much  narrowed,   and  coo-| 

Bupioola  (1) 

Tityrar2)  

Metopia 

Querula 

Xipholeoa 

Cotinea  

siderably  shorter  than  eithrrj 
the  10th  or  8th.     In  T.  bMrn- 
liensu  it  is  only  half  the  length! 
of  the  neighbouring  quills. 
Young  males  and   females  have 
theirquills  regularly  dereloped. 

Pyroderus  

Hadrostomus 

T/ipa«g\is 

Ampelion  

Phibalura  

(3)  Phttnicocercus,   S.      The  7th 
primaiT  is  sudd^y  narrowtd 
at  its  distal  portion,  and  con- 
siderably   shorter    than   the 
neighbouring  quills. 

Phoenicooorcus  (3). . . 
Phytotoma 

jEVrannus   

Milviilus 

Pitangus 

Fomucariidaj 

(4)    ffyiactes   differs     from   th*; 
Pteroptochids  in  its  rounded-, 
off  wings ;  the   10th  prioisrr 
is  sliort,  the   Uth  is  absent, 
but  its  upper  covert  is  itill 
present. 

FumariidjB    

Pteroptochid®  (4)... 
Dendrocolaptidfls  ... 
Conopophagidae 
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Group  B. — With  10  distinct,  functional  primaries.  The  10th  b 
alwajs  considerably  shortened  and,  as  a  rule,  hardly  reaches  to 
one  third  towards  the  tip  of  the  wing,  rarely  halfway  towards 
the  tip,  as  in  the  Corridse. 

A  small  11th  quill  is  frequently  present,  but  almost  invariably 
hidden  between  its  upper  covert  and  the  10th  primary.  Where 
the  1 1th  quill  is  absent,  its  covert  is  not  always  present.  This 
indicates  a  further  reduction  of  the  quiUd  in  comparison  with 
the  wing  of  the  non-oscinine  Passeres. 

To  this  group  belongs  the  majority  of  the  so-called  Oscines  decern- 
pennatffi,  which  correspona  with  Wallace's  series  of  Typical  or 
Turdoid  Passeres. 


Xlth 
prim. 

Xth 
upper 
coTert. 

primary. 

Cnnridffi 

Fregilus 

•  + 

- 

+ 

•  + 

+ 

+ 
+ 

+ 

+ 
+ 

1*7  cm.  long. 
About  1*2  cm.  long. 

Oriolidff 

Monedula  

Comis   

Gymnorhina 

Strepera 

In  Strepera  1*2  om.  long,  and 
somewhat  shorter  than  its 
upper  covert 

In  Oiraciicm  and  Gymnorhina 
very  small  and  occult. 

Yery  tiny,  shorter  than  its 
upper  covert 

Oractious   

Manuoodia^  ........... 

Gburrulus    , 

Oyanocitta 

Oriolus  

IMcniridaB 

SpheoothereB 

Mimeta 

PrionopidA    

Ck>llyriocinola    

Buryoeros 

ChraucaluB 

Sylvia 

Moscioapida 

Turdus   

Saxioola 

Malurus 

TimeliicA 

Hypsipetes 

PyCDODOtUS    

i 

In  P.  layardi  1  cm.,  in  other! 

species  often  short 
In  PomatorhinuetiXidi  Malaco- 

cercw  more  than  1  cm.  in 

length. 

Upper  11th  covert  extremely 

Pomatorhinus   

Malacocerous 

PhvUomifl 

Orateropus 

Liothrix 

Accentor    

Sialia 

Troglodytes  

Cinclus  
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Group  B  (continued). 


Xlth 
prim. 

Xth 
upper 
ooTert 

Size  of  the  terminal 
primary. 

Paridae  

Parufl 

J 

_ 

}- 

+ 

+ 

+ 

+ 

10th  primary  of  Chamtn  more 
than  3  cm.  in  length. 

The  size  of  the  lOtfa  primaiy 
Taries  very  mudi.  In 
Cyclorkis  it  is  reduced  to 
only  one  half  of  the  length 
of  the  9th ;  in  VtreosoHiaria 
it  is  hardly  2  cm.  long, 
whilst  in  Vtreo^lvia  it  » 
frequently  reduced  to  a 
small,  pointed  feather  of 
1  cm.  in  length. 

EopaaUria  seems  occasionally 
to  possess  an  upper  lltb 
ooTert. 

The  11th  primary  is  veiy 
distinct ;  only  in  L.  mmar* 
it  is  absent,  but  its  upper 
ooTert  is  presenk  In 
L.  minor  alooe  the  10th 
primary  is  much  short- 
ened, and  the  tip  of  the 
wing  is  formed  by  the  9th. 
All  the  other  Laniinx 
hsTe  rounded-off  wings, 
and  the  10th  primair  u 
i-i  the  length  of  the  9th. 

Including  Prcmierops, 

The  11th  primary  isgenetallj 
\  cry  small ,  its  upper  ooTert 
is  perhaps  occasionally 
absent 

Laniidfe. 

^^thahiB 

OhamsBa 

Parisoma   

Oerthiparua   

Orthonyx   

Vireonma, 
Oyclorhia   

CerthiomorphflB. 

Cinnyrimorphie    ... 

Vireo 

Vireosylyia    

Pachycephalina, 

Paohycephala    

Falounoulus 

Oreoica  

EoDsaltria 

Laniina, 
Laniufi    

Urolestes    

Laniarius 

TelophonuB    

Oertliia  

Sitta   

Nectanniidm 

Meliphagida, 

Prosthemaidera 

Acanthochiera  

Tropidorhynohos  ... 

Ptilotifl  

Myzoxnela 

1 
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Group  C. — Transitional  group  from  B  to  D,  comprising  the  Stur- 
noiJ  Passeres  of  Wallace.  The  numerous  and  considerable 
exceptions  destroy  the  validity  of  this  group.  General  characters 
are: — 10  distinct  primaries;  the  9ih  is  long  and  helps  to 
form  the  tip  of  the  wing.  The  10th  primary  is  considerably 
shortened.  The  1 1th  primary  is  lost  completely,  but  its  upper 
covert  is  still  present ;  the  latter  is,  as  a  rule,  very  small,  except 
in  Heteralocha,  where  it  reaches  a  length  of  1*5  centim. 


Length  of 

10th  primary 

in  cm. 

Plooeidaj    ... 

Stumids    ... 

ArtamidcB  •*. 
AlaudidflB  ... 

Textor    

4-2! 
2-5 
21 
1-2 

1-8 

1-5 
25 
30 
2-5 
90! 

2-25 

0-8 
11 
07 
07 
2-3 
1-7 
3-0! 

0-8 

The  10th  primary  in  Byphantomis 
is  3  times  longer  than  its  upper 
covert.  Traces  of  the  10th  pri- 
mary are  present  besidea  a  distinct 
11th  covert. 

P.  manyar^  11th  primary  twice  the 
length  of  its  covert. 

Wings  much  rounded ;  tips  formed 
by  the  5th  and  6th  quUb. 

1  Stiff  and  not  occult,  smaller  than 
J      it*  covert. 

Occult,  between  its  covert  and  the 
outer  vane  of  the  9th  primary. 

Quite  visible,  not  hidden. 

With  broad  and  soft  vanes,  and  con- 
siderably longer  than  its  covert. 

Smaller  than  it*  covert;  shifted 
dorsally  and  hidden  by  the  outer 
vane  of  the  9th  primary. 

Hyphantomig   

Ohera 

Ploceus  oryx 

manyar 

Stumus 

Acridotheres  tristis 

Gracula 

Basilornis 

Heteralocha 

Artamufl 

Alauda  arvensifl    

calandra   

Otocorye  alpestris 

Certhilauda  bifasdata 

Pyrrbulauda 

Mirafra , 

Oalandrella  brachydactyla  ... 
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Group  D. — ^With  only  9  functional  primaries.  The  9th  quill  always 
partakes  of  the  formation  of  the  tip  of  the  wing,  and  is  fre- 
quently the  largest  of  all.  The  lOth  quill  is,  as  a  rule,  reduced 
to  a  tiny  feather,  which  is  hidden  between  the  10th  covert  and 
outer  vane  of  the  9th  quill.  This  hidden  portion  is  always 
assumed  by  the  10th  quill,  even  when  it  is  still  tolerably  well 
developed,  as  in  the  Hirundinidae  and  in  the  Icteridse,  i.  e. 
in  birds  in  which  it  is  stated  to  be  absent  by  most  ornitholo- 
gists.    The  11th  upper  covert  is  frequently  present. 

To  this  group  belong  the  so-called  "Oscines  novem-pennat«,*' 
corresponding  with  the  Tanagroid  Passeres  of  Wallace,  and 
with  the  section  Fringilliformes  of  the  Cat.  Birds  Brit.  Mus. 


Length  of 

10th  primary 

in  cm. 

TMc»id»    

DicflBum.. 

[^  very  smalL 

1-1-3 
1-8 
0-8 

!-  1-0 

1    o-s-i-o 

1        2-4-0! 

0^1-0 

\     O-S-l-O 

1-3 

80 
1-0 
1-0 
1-2 

* 

HirimdinidA     ... 
Ampeliclfo ......... 

Pardalotus 

Hirmido. 

Proeoe  

Ampelis 

Pbainopepla  nitons] ... 
Mniotilta  

AmpeUs  with  llth  upper  corert 
Pkainopepla;  10th  primary  almost 

i  thelmigth  of  the  9th;  lOtb 

upper  covert  absent. 

Mniotiltidie  

MotaciUid«  

Ooerabida  

Dendroeoa 

Parula    

T*©riglo*fft 

SeiuniB  

Motaoilla  

lOth  primary  very  fine  and 
pointed,  of  about  the  mne 
length  as  its  covert.  Tipofwiog 
formed  by  the  9th  primary. 

lOth  primary  quite  free  ami 
functional ;  tips  of  wing  fonoed 
by  8th-6th ;  lltb  upper  oovert 
.    present. 

Anthuv 

Orallina     

Ifff^niottnii 

Ooereba  

Tanagridie 

Duriossa 

A^«|^tvasm 

DrepaniB    

Tanagra 

Pyranga 

Icterus 

Casfticut 

loterids 

1 

FringiUidc    

1 

Quiscalos  mi^or   

FringiUa  cttlebe  

Coccothraustes 

Panurus 

lOth  primary  very  fine  and  oocult 
10th  prunai7  stiff  and  narrow. 
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Part  II. 
A  few  Remarks  on  the  Pkylogenetie  Development  of  the  Bemigen. 

Mr.  Wray  has  shown  that  the  one  or  two  rows  of  greater  under 
wing-coverts,  SundevaU's  "  tectriees  aversee,'*  were  originally  situ- 
ated on  the  dorsal  side  of  the  wing,  like  the  remiges  themselves,  and 
that  the  two  hinder  series  of  feathers  gradually,  during  the  growth  of 
the  embryo,  are  pushed  into  the  ventral  side  of  the  wing.  This  is 
probably  due  to  the  greater  development  of  the  remiges  proper,  and 
to  the  formation  of  the  fascia  tendinea,  which  connects  the  basal 
portions  of  all  the  remiges  with  each  other. 

Since  this  interesting  discovery  has  heen  made,  it  b  easier  to  un- 
derstand the  relations  between  the  remiges  and  greater  under  wing- 
coverts  in  the  Ratitsa  and  Spheniscid8e,.and  moreover  to  arrive  at  a 
possible  explanation  of  the  phylogenesis  of  the  remiges  from  a  general 
point  of  view. 

Stntihio  possesses  20-23  cubital  and  16  metacarpo-digital  remiges. 
Of  the  primaries,  8  are  carried  by  the  metacarpal  bones*  one  by  the 
remnant  of  the  third  finger,  4  by  the  first,  and  3  by  the  second 
phalanx  of  the  second  finger.  There  is  only  one  series  or  row  of 
greater  under  wing-coverts. 

lihea  has  only  12  primaries,  like  certain  Carinate  birds.  The  total 
absence  of  greater  under  wing-coverts  is  probably  due  to  their  de- 
generation. 

Spheniscida, — Fiirbringer  draws  attention  to  the  fact  that  in  the 
Spheniscidae  there  are  more  than  30  rows  of  little  scale-like  feathers 
on  the  dorsal  and  on  the  ventral  aspect  of  the  wing,  t.  e.  a  greater 
number  of  rows  than  there  are  present  in  any  other  bird,  even  all 
the  median,  lesser  and  marginal  coverts  included.  The  largest  of 
these  feathers  are  not,  like  in  other  birds,  the  most  ulnar  series,  but 
the  last  but  one  series  on  the  hand,  and  the  second  and  third  last 
dorsal  rows  of  the  forearm.  Each  of  these  rows  contains  25-27 
feathers  on  the  arm,  and  35-36  on  the  hand.  Fiirbringer  rightly 
hints  at  two  possible  explanations  of  this  exceptional  condition. 
Either  that  the  Spheniscidae  have  lost  all  their  true  primaries,  which 
they  possibly  originally  possessed,  and  that  this  row  of  36  feathers 
does  not  represent  primaries  at  all ;  or  perhaps  that  only  every  third 
feather  represents  a  primary,  although  now  degenerated,  whilst  the 
other  24  feathers  are  modified  down-feathers.  However,  neither  of 
these  two  assumptions  is  supported  by  facts.  That  the  number  of 
feathers  in  one  row  amounts  to  36,  t.  e.  three  times  the  number  of 
primaries  of  certain  other  Carinate  birds,  is  most  probably  an  acci- 
dental coincidence  ;  otherwise  one  might  assume  that  of  every  three 
feathers  of  the  Penguins,  one  had  become  a  primary  and  the  other 
two  had  been  transformed  into  tectriees  aversse. 

I  find  that  in  a  large  specimen  of  Aptenodytes  pennanti  there 
are  no  tectriees  aversae,  all  the  feathers  of  the  ventral  aspect  of  the 
wing  looking  ventralwards  with  their  convex  surfaces.  This  circum- 
stance  suggests  the  assumption  that  in  the  Penguins  no  rows  of 
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feathers  hare  been  turned  yentralwards  aroaud  the  posterior  or  ulnar 
margin  of  the  wing,  and  that  these  birds  have  retained  a  primitiTe 
condition.  If  we  mark  the  last  dorsal  posterior  series  of  the  Pen- 
guin's potential  primaries  with  A,  then  A  will  in  Struthio  represent 
the  only  existing  series  of  greater  under  coverts^  whilst  the  primaries 
of  Struthio  have  to  be  marked  B.  This  series  E  has  overgrown  the 
series  A,  as  is  already  indicated  by  the  fact  that  in  the  Penguins  the 
last  but  one  series,  viz.  B,  contains  somewhat  larger  feathers.  Lastly, 
in  the  majority  of  Carinatoe  A  and  B  represent  the  larger  under 
coverts,  and  the  series  C,  t.  e.  the  third  last  of  the  Penguins,  has  been 
developed  into  the  series  of  primaries,  whilst  series  D  forms  the  upper 
larger  wing-coverts. 

This  would  mean  of  course  that  the  Penguins  retain  a  condition 
which  in  other  birds  is  referred  to  their  embryonic  life,  whilst  Struthio 
represents  an  intermediate  stage,  provided,  however,  that  in  Struthio 
no  secondary  reduction  from  several  to  one  series  of  under  wing-coverts 
has  taken  place.  Such  a  reduction  I  assume  in  Rhea,  and  likewise  in 
the  OseineSf  which  possess  only  one  row  of  larger  under  wing-coverts. 
However,  Mr.  Wray  has  shown  that  Struthio  shows  rarious  conditions 
which  in  the  Carinat®  are  repeated  during  their  embryonic  growth 
only. 

Unfortunately,  about  the  embryonic  development  of  the  Penguin's 
wing  we  know  nothing;  we  cannot  explain  either  the  enormous 
number  of  series  of  the  wing-feathers  nor  the  number  of  the  feathers 
in  each  series ;  we  have  to  look  upon  them  as  the  result  of  special 
modi6cations.  There  is  no  reason  why  the  skin  of  the  wing  should 
not  develop  any  number  of  feathers.  Concerning  the  cubital  quills, 
we  know  that  their  number  increases  with  the  length  of  the  fore- 
arm, the  additional  increase  in  number  taking  place  in  the  region  of 
the  elbow. 

Arch€Bopteryx  does  not  throw  much  light  upon  the  question.  It 
possessed  6-7  primaries,  most  of  which  were  carried  by  the  third  me- 
tacarpal and  by  the  third  finger.     The  number  of  cubitals  was  10. 

The  first  Reptile-like  Birds  probably  possessed  a  rather  uniform 
covering  of  feathers  on  their  wings.  The  feathers  of  the  under 
surface  were  sof^,  more  downy,  those  of  the  upper  surface  stronger  and 
smoother.  The  first  feathers  which  grew  out  stronger  and  larger 
were  those  on  the  upper  hinder  margin  of  the  forearm  ;  this  resulted 
in  a  protection  of  the  sides  of  the  body,  and  in  the  possibility  of 
these  feathers  being  occasionally  used  as  a  parachute.  Natural  selec- 
tion preserved  and  improved  these  advantageous  acquisitions,  in  a 
similar  way  as  the  scales  on  the  hinder  margin  of  the  ^*  fins "  of 
Turtles  are  elongated  and  flattened  out.  Later  on  the  elongation 
and  strengthening  of  the  posterior  marginal  feathers  extended  over 
the  metacarpus  and  over  the  fingers,  which  at  this  stage  were  still 
free  and  not  anchylosed  with  each  other.  If  these  ancestral  birds 
possessed  a  cutaneous  patagium,  this  was  gradually  restricted  to  the 
proximal  region  between  arm  and  trunk,  where  no  remiges  are 
developed.  Such  a  structure  might  have  interfered  with  the  folding- 
up  of  the  wing. 
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The  first  finger  had  already  inherited  from  the  Reptiles  a  tendency 
towards  shortening ;  it  remained  therefore  outside  the  series  of  the 
other  fingers,  and  partook  of  the  formation  of  the  wing  to  a  small 
extent  only.  The  next  two  metacarpal  bones  and  those  of  the  second 
finger  became  elongated  and  thus  anchylosed,  because  of  their  contem- 
porary and  one-sided  use.  The  other  bones  of  the  middle  hand  and 
other  fingers  were  reduced  in  size  and  number,  since  the  newly  gained 
and  much  strengthened  axis  necessitated  their  presence  no  longer ; 
moreover  a  fully  developed  third,  fourth,  and  fifth  finger  would  have 
much  interfered  with  the  folding  of  the  wing,  which  is  effected  by  a 
strong  abduction  towards  the  ulnar  side.  Purely  mechanical  reasons 
caused  the  primaries  to  grow  into  quills  stronger  and  larger  than  the 
secondaries.  In  the  embryos  of  many  birds  the  remiges  of  the  fore- 
arm appear  earlier  and  for  some  time  grow  more  rapidly  than  those 
of  the  hand,  until  they  are  overtaken  by  the  primaries  ;  thus  they 
still  repeat  their  phylogenetic  development. 

After  the  reduction  and  partial  anchylosis  of  the  skeleton  of  the 
hand  has  once  taken  place  it  is  impossible  to  redevelop  the  lost  fingers 
and  to  free  or  separate  the  anchylosed  metacarpals  again.  The  wing 
of  the  Ratitse  does  in  no  way  differ  from  that  of  the  typical  Carinatse. 
Fiirbringer  concludes  therefore  rightly  that  the  present  Ratitse  are 
the  descendants  of  birds  which  once  possessed  the  power  of  flight. 
Now  their  remiges  are  soft,  or,  as  in  Oasuarius,  have  partly  lost  their 
vanes,  but  such  soft  quills  could  never  have  caused  the  anchylosis  of 
the  hand- skeleton.  The  relatively  very  considerable  size  of  the 
whole  anterior  extremity  of  Ostrich  embryos  is  an  additional  support 
to  this  view.  In  a  similar  way  the  length  of  the  humerus  of  the 
Eocene  Paleeeudyptes  is  a  weighty  reason  against  the  separation  of 
the  Penguins  from  the  other  CariMatse. 
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LIST  OF  ADDITIONS  TO  THE  SOCIETY'S  MENAGERIE 
DURING  THE  YEAE 

1888. 

Jan.    2.  1  Vulpine  Phalanger  (PhalangUta  vulpma),  $.     Bom  in  the 
Menagerie. 

1  Naked-footed  Owlet  (Athene  noctua).    Presented  bj  the  Rev. 

Basil  Wilberforce. 
9.  1  Water-Rail  (Ballus  aquaticus).     Presented  bj  Mr.  G.  J. 
Payne. 

11.  1  Egyptian  Vulture  (Neophron  perenopterw).      Received  in 

Exchange. 

12.  1  Mexican  Deer  (OzrtacfifmericantM),  $.    Presented  by  George 

Anderson,  Esq. 

13.  2  Common  Peafowl  (Pavo  crietaius),  2  $ .    Presented  by  Richnrd 

Hunter,  Esq. 

14.  2  Black-headed  Gulls  (Larue  ridibundue).  Presented  by  Thomas 

A.  Cotton,  Esq. 

17.  2  Viscachas  (Lagostomue  trichodactylus).      Bom  in  the  Me- 

nagerie. 

2  Snow-Finches  (MontifringiUa  nivalie).     Presented  by  Lord 

Lilford,  F.Z.S. 
2  Cockateels  (Calopsitta  nov<B-hoUandi<B)»     Presented  by  the 

Hon.  Stormont  finch-Hatton. 
2  Pa]e-headed  Parrakeets  iPlatycercua  paUidiceps),    Presented 

by  the  Hon.  Stormont  Finch-Hatton. 

18.  4  Barbary  Turtle-Doves  (Turtur  risorius).     Presented  by  John 

Biehl,  Esq. 
1  Moorish  Gecko  (Tarentola  mauritamca).    Presented  by  J.  C. 
Warburg,  Esq. 

19.  2  Herring-Gulls  (Larue  argentatus).    Presented  by  Thomas  A 

Cotton,  Esq. 

20.  1  African  buzzard  (Buteo  desertorum).     Presented  by  Sydney 

H.  Carr,  Esq. 

22.  1  Common  Barn-Owl  {Strix  Jlammea).      Presented  by  Hugh 

Bromley,  Esq. 

23.  1  Vulpine  Phalanger  (Phalangisia  vulpma),  S'    Bom  in  the 

Menagerie. 
26,  3  Egyptian  Cobras  (Naia  hqfe).    Presented  by  Capt.  W.  G. 
Burrows. 
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Jan.  25,  3  Cerastes  Vipers  (  Vipera  cerastes).  Presented  by  Capt.  W.  G. 
Burrows. 

2  Hissing  Sand-Snakes  {Fsammophis  sibilans).  Presented  by 
Capt  W.  G.  Burrows. 

1  Clifford's  Snake  (Zafnenis  cUffordi).  Presented  by  Capt.  W. 
G.  Burrows. 

1  Egyptian  Eryx  {Eryx  jaculus).  Presented  by  Capt.  W.  G, 
Burrows, 

1  Blunt-nosed  Snake  (JDipsas  obtma).  Presented  by  Capt.  W. 
Q.  Burrows. 

21  Horrid  Rattlesnakes  (Crotalus  horridus).  Bom  in  the  Me- 
nagerie. 

26.  2  Poe  Honey-eaters  (Prosthemadera  nova-zealandiee).    Presented 

by  Capt.  Brabazon  J.  Barlow,  s.s.  *Tanui.' 

27.  1  Brazilian  Hangnest  (Icterus  jamaicaf).    Presented  by  George 

J).  Morce,  Em. 

28.  1  White-headed  Sea-Eagle  {Haltaetus  leticocephaltts,\r.).    Pre- 

sented by  George  M.  Johnston,  Esq.     From  Newfound- 
land. 

29.  1  Pike  (Esox  lucius).    Presented  by  F.  Godden,  Esq.,  F.Z.S. 

Feb.    2.  1  Fulmar  (Fulmartts  glacialU),    Presented  by  H.  M.  Upcher, 
Esq.,  F.Z.S.    From  the  coast  of  Norfolk. 
1  Jardme's  Parrot  {PiBocephcdus  gtUielmi),     Received  in  Ex- 
change. 
4.  1  Red-winged  Parrakeet  (Aprosmictus  erythropterus).     Pre- 
sented by  the  Hon.  Stormont  Finch-Hatton. 
8  Peaceful  Coves  (Geopelia  tranquilla).    Presented  by  the  Hon. 
Stormont  Finch-Hatton. 

6.  2  Cockateels  (Calopsitta  novt^hoUandia).     Deposited. 

1  Pluto  Monkey  {Cercopithecus  pluto).    Received  in  Exchange. 
1  Antarctic  Skiua  {Stercorarius  antarcticus).    Received  in  Ex- 
change. 

7.  1  Indian  Desert  Fox  (Cants  leucopus),  $.     Deposited.    See  P. 

Z.  S.  1888,  p.  140.    From  Bussorah. 
10.  1  Common  Boa  (Boa  coTistrictor),     Presented  by  Leopold  Held, 
Esq. 
1  Royal  Python  (I)/ than  regius).    Presented  by  Leopold  Held, 

1  Indian    Python  (PytJwn  molwus).      Presented  by  Leopold 

Field,  Esq. 

2  West- African  Pythons  (Python  sebce).    Presented  by  Leopold 

Field,  Esq. 

13.  1  Bonnet-Monkey  (Macacus  sintcus),    $.     Presented  by  H. 

Austin  Clow,  Esq.,  F.Z.S. 
2  Rhesus  Monkeys  (Macacus  rhesus),  2  J .     Presented  by  H. 

Austin  Clow,  Esq.,  F.Z.S. 
1  Alpine  Marmot  (-4rc^(ww«  marmotta),  $.     Presented  by  H. 

Austin  Clow,  Esq.,  F.2i.S. 
1  Vulpine  Phalanger  (Phalangista  vulpina),  (S .    Presented  by 

H.  Austin  Clow,  Esq.,  F.Z.S. 

14.  2  Common  Gulls  (Lams  canus).     Purchased. 

1  Black-headed  Gull  (Larus  rtdibundus).    Purchased. 

15.  3  Esquimaux  Dogs  ( Canis  familiarts).     Presented  by  W.  T. 

Toumay,  Esq.,  F.Z.S. 
4  Parrot  Finches    (Erythrura   psiUacea).      Purchased.      See 
P.Z.S.  1888.p.  140. 
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Feb.  15.  4  Alpine  Accentora  (Accentor  alpinm).    Presented  by  tbe  Lord 
Lilford,  F.Z.S. 

16.  3  Derbian  Wallabies  (Halniaturus  derhianm\     Presented  by 

Lieut  C.  M.  Hepworth.  R.N.R. 

4  Cereopsis  Geese  (Uereopnsnowe-Kealandiai),    Bred  in  the  Me- 

nagerie. 

17.  4  lion  Marmosets  (Midas  rosaiia).    Purchased. 

1  Eyra  (Felts  eyrd).    Purchased. 

18.  1  Cardinal  Grosbeak  (Cardinalis  vkrginianus).     Presented  by 

Mr.  Ayerst. 

21.  1  Common  Wolf  (Ccmw  lupus),  $.  Received  in  Exchan^ 

2  Suricates  (Suricata  tetradactf/la).  Bom  in  the  Menagerie. 
1  Red  Kangaroo  (Macropus  rttftds).  Bom  in  the  Menagerie. 

3  Barred  Doves  (Oeopelia  strtatd).  Presented  by  Mrs.  G.  A. 

Thomson. 

24.  1  Red  Kangaroo  (Macropus  ru/us),  $ .    Bom  in  the  Menagerie. 

25.  1  African  Civet  Cat  (Viverra  civetta).     Presented  by  Cf^t 

Webster,  R.M.S. '  Hawarden  Castle.* 
1  Cape  Crowned  Crane  (BaUarica  c?Mrysopelargus),    Presented 

bv  Sir  Donald  Currie,  M.P.,  K.C.M.G. 
1  Gold  Pheasant  (Thaumalea  picta)*     Deposited.^ 

27.  5  Prince  of  Wales'  Pheasants  (Phastanus  principalis),  2  cJ ,  3  $ . 

Presented  by  Major  Peacock,  R.E.      See  P.  Z.  S.  1888, 
p.  140.    From  Afghan  Turkestan. 
1  Spotted  £agle-Owl  (Bubo  maculosus).    Presented  by  the  Rev. 
G.  H.  R.  Fisk,  C.M.Z.S. 

5  Angulated  Tortoises  (Chersina  anoulata).     Presented  by  the 

Rev.  G.  H.  R.  Fisk,  C.M.Z.S.     See  P.  Z.  S.  1888,  p.  251, 

pi.  xiv. 
3  Tuberculated  Tortoises  (Homopus  fenwraUs),    Presented  by 

the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
1  Galeated  Pentonyx  (Pentonyx  galeata).    Presented  by  the 

Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
1  Infernal  Snake  (Boodon  in/emalis).    Presented  by  the  Rev. 

G.  H.  R.  Fisk,  C.M.Z.S. 
1  Rufous  Snake  (Ablabes  rufulus).    Presented  by  the  Rev.  G. 

H.  R.  Fisk,  C^.Z.S. 
1  Rufescent  Snake  (Leptodira  rufsscens).     Presented  by  the 

Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
1  Spotted  Slow-worm  (AcorUias  tneleagris).     Presented  by  the 

Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
5  Round-throated  Frogs  (Rana  fuscigula).     Presented  by  the 

Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
1  Narrow-headed  Toad  (Bufo  angusticeps).    Presented  by  the 

Rev.  G.  H.  R.  Fisk,  O.M.Z.S. 
1  Natal  Stemothere  (Stemoth^srus  castatteus).     Presented  by 

Lieut-Col.  J.  H.  Bowker,  F.Z.S. 

28.  1  Yellow-footed  Rock-Kangaroo  (P^ogak  xanthopus).     Boro 

in  the  Mena^rie. 
12  Black-headed  Gulls  (Larus  ridibundus).    Presented  by  J.  G. 
Baxter,  Esq. 

1  CoDMnon  Gull  (Larus  canus).    Presented  by  J.  G.  Baxter, 

Esq. 

Mar.    1.  1  Rhesus  Monkey  (Macacus  rhesus),  $.    Presented  by  C^pt. 
R.  F.  Hibbert. 

2  Cirl  Bunticgs  (Emherixa  drlus).    Purchased. 


ADDITIONS  TO  THB  ItENAGERlJB.  671 

Mar.   2.  1  Indian  Civet  (Vit>erricula  maiaccenna).    Presented  by  Percy 
Montgomery,  £aq.    fVom  Ichang,  Cnina. 

1  Hog  Deer  {Vmus pcroinuB),    Bom  in  the  Menagerie. 

3.  1  Common  Raccoon  {Pfocyon  lotor).    Presented  by  0.  J.  Urqu- 

hart^Esq. 

4.  1  Eland  (Oreas  canna),  2 .    Bom  in  the  Menagerie. 

2  Laughing  Kingfishers  (JDaoelo  gigantea).    Presented  by  Mrs. 

M^  Backler. 

5.  1  Macaqae  Monkey  (MaeacuB  cynnmolffw),  $.     Presented  by 

Mrs.  A.  Ballard. 

6.  4  Cape  Colies  {CoUm  capensis).    Received  in  Exchange. 

1  Common  Quail  (Cotumix  cwnmunU),     Presented  by  Capt. 
Christian. 

1  Brazilian  Tortoise  {TesMo  tabulata),    Deponted. 

7.  1  Binturong  (ArctictM  hinturong).     Presented  by  J.  P.  Rodger, 

Esq.    From  Selangore,  Malay  Peninsula. 
10.  1  White-fronted  Capuchin  {Cehua  aUbifrom)^  ^,    Presented  by 

Mrs.  E.  A.  Lediaid. 
18.  1  Ghiyal  (Bibo$  frontalis).    Bora  in  the  Menagerie. 

2  Stock-Doves  {Columba  oauu).    Presented  by  Lieut.-CoL  W. 

G.  Dawkins,  F.Z.S. 
20.  1  White-fronted  Lemur  (Lemur  albi/rons).    Bora  in  the  Mena- 
gerie. 
28.  2  Banded  Grass-finches  (Poephila  cmcta).    Purchased. 
2  Bicheno'a  jFlnches  (JEstrelda  bichenom).    Purchased. 
24.  1  Shining  Parrakeet  (Pyrrhulopm  itpienaens).    Purchased. 
2  Mandfi^  Ducks  (j£x  galencuiata),  $  d-    Purchased. 

28.  1  Common  Swan  (Uygnm  olor),  cf .    Deposited. 

29.  1  Gannet  (Sula  b<usana).    Presented  by  Mrs.  Richards. 

1  Greater  Black-backed  Gull  (Lants  marinus).    Presented  by 

Mrs.  Richards. 
81.  1  Rock-hopper  Penguin  {Eudyptes  chrgsocotne).     Received  in 

Exchanjge. 
1  Hawfinch  (Coccothrmutes  vuigaris).    Presented  by  Mr.  Chas. 

Faulkner. 

Apr.    2.  1  Central-American  Agouti  {Dasyjtrocta  isthmiea).    Purchased. 

1  Moorish  Gecko  {TarerUola  mauritanica).    Presented  by  J.  C. 

Warburg,  Esq. 
4.  1  Ortolan  Bunting  (JSmberiza  hortulana).    Presented  by  W.  H. 
St  Quintin,  Esq,,  F.Z.S. 

2  Poiret's  Newts  (Mohe  poireti),  cJ  $ .    Presented  by  G.  A, 

Boulenger,  Esq..  F.Z.S. 

6.  2  Striped  HysBnas  i[^<9na  striata).    Presented  by  Capt.  E.  B. 
Pusey,  K.N.    From  Algeria. 

0.  1  Greater  Stdphur-crested  Cockatoo  (Cacaiiui  galeritd).    De- 
posited. 

0.  2  Collared  Fruit-Bats  {Cynonycteris   coUaris).     Bom  in  the 
Menagerie. 
2  White-necked   Crows  (Carvus  scapulatus).     Presented  by 

Capt.  Henry  F.  Hoste,  s.s.  *Trogan.' 
2  Spotted  EAffle-Owls  (fiubo  maculosa).    Presented  by  Capt 


10. 

d.     Presented  by  W. 
Shuter,  Esq. 
11.  1  Greater  Vasa  Parrot  {Coracopsis  vasa).    Deposited. 

45* 
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Apr.  12.  1  Blue-eyed  Cockatoo  (Cacatua  ophthalmica),    Depodted. 
1  GofEn  s  Cockatoo  {Cacatua  goffini).    Deposited. 
4  Half-collared  Dovee  (Turtur  semitorquatm),     Plesected  faj 

Mrs.  Wisely. 
1  Slow-worm  {Angtda  fragiUa),    Presented  by  Mr.  F.  W.  Pilk- 

ington. 

1  Nicobar  Pigeon  (Calomas  nicobarica).    Received  in  Exchange. 

13.  1  Arabian  BaWn  (CVttoc&^Aa/tMAaiiMK^ryatf),^.    Presented  by 

D.  Wilson-Barker,  Esq.,  R.N.R.,  F.Z.S. 

2  Indian  Swine  {Stu  aisttUus)^  2  c^ .    Deposited. 

14.  4  European  Pond- Tortoises  {Emy$  etwopaa).    Purchased. 

18.  1  Striped  HysBna  CHy<B7ia  striata).     Presented  by  Herbert  £. 
White,  Esq.    From  Morocco. 

10.  1  Collared  Fruit-Bat  ( Cynmtycteris  coUarU),    Bom  in  the  Mena- 
gerie. 
2  Sdater*s  Penguins  {Eudyptw  sclaien).     Presented  by  Capt. 
Sutcliff,  R.M.S.S.  'Aorangi.'    From  the  Auckland  Islands. 
See  P.  Z.  S.  1888,  p.  265,  and  P.  Z.  S.  1889,  March  6. 

20.  1  Common  Marmoset  (Hapale  jacchus).     Presented  by  Biis. 

Leighton. 
1  Chinchilla(CAtwcA»Wii  laniyera).    Bom  in  the  Menagerie. 
1  Barbary  Wild  Sheep  (OvU  traydaphm),  cJ.     Bom  in  the 

Menafferie. 

1  Indian  Wolf  (Cams  pallipes),  ^ .    Presented  by  CoL  Alex.  A. 

A.  Kinloch,  C.M.Z.S. 

2  Indian  Desert  Foxes  (Catns  Uucopus),    Presented  by  CoL  Alex. 

A.  A.  Kinloch,  C.M.Z.S.    See  P.  Z.  S.  1888,  p.  285. 
1  Spotted  Hawk-Eagle  (Spizaetus  nwalerms).     Presented  by 
Col.  Alex.  A.  A.  Kinloch,  C.M.Z.S.    See  P.  Z.  S.  1888,  p.  266. 

21.  1  Gannet  {Sula  hassand).    Presented  by  Miss  SerrelL 

3  Common  Swans  (Cygnus  olor).    Purchased. 

23.  1  Bonnet-Monkey  (Macacus  sinicus),  $ .     Presented  by  Lionel 

H.  Hanbury,  Esq.,F.Z.S. 
1  Scarlet  Ibis  (Eudocimus  ruber).    Presented  by  Chas.  Booth, 

Esq. 
1  Roseate  Spoonbill  (Hatalea  qjajd).   Presented  by  Chas.  Booth, 

Esq. 

24.  1  Macaque  Monkey  {Macacus  cynomolgus),  S  •     Presented  by 

Mrs.  G.  E.  Buchanan. 

26.  1  Hoffmann's  Sloth  {Cholopus  hcffmamu).    Received  in  Ex- 

change. 
8  Lined  Finches  (SpermophUa  iineola),  1  cJ ,  2  $ .    Purchased. 

27.  2  Chinchillas  (Chinchilla  laniyera).    Bom  in  the  Menagerie. 

28.  1  Common  Kestrel  (Tinnunculus  alaudarius).    Presented  by  H. 

Weetman,  Esq.,  F.Z.S. 

29.  2  Persian  Gazelles  (Gazella  subyutturosa),  S  $•    Bom  in  the 

Menagerie. 

30.  2  Black  Lemurs  (Lemur  macaco).    Bom  in  the  Menagerie. 

1  A^  Viper  (  Vipera  aspis).    Presented  by  Messrs.  Paul  &  Co. 

May    1.  1  Spotted  Cavy  (Codogenyspaea),     Bora  in  the  Menagerie. 

2  Japanese  Deer  (Cenms  s%Ka)y  2(S  •    Purchased. 

2  Burrowing  Owls  (Speotyto  cwuctdaria).     Presented  by  J. 

Clarke  Hawkshaw,  Esq. 
2  Burrowing  Owls  (Speotyto  cunicularia).    Deposited. 
2.  1  Common  Viper  (  Vipera  berus).    Presented  by  F.  M,  Oldham, 

Esq. 


ADDITIONS  TO  THB  liENAGERIB.  673 

May    3.  1  Macaque  Monkey  {Macacua  eynomolgui),  ($ .    Deposited. 

2  Long-eaied  Bats  {Plecotm  auritus).     Presented   by  F.    A. 

Allchin,  Esq. 
1  Blue-and- Yellow  Macaw  (Ara  ararauna).     Presented    by 
Mrs.  Yarrow. 
4.  2  Crested  Ducks  {Annit  eristata).    Presented  by  F.  £.  Cobb, 
Esc}.,  C.M.Z.S.    From  the  Falkland  Islands. 
1  Vulpme  Phalanger  {Phalangista  vulpina)^  cf .    Deposited. 

6.  1  Common  Roe  {Capreolus   caprtBo),  2.      Presented  by   F. 

Harston  Eagles,  Esq.     From  Port  Lazaref,  S.E.  coast  of 
Corea. 

7.  1  Blue-and- Yellow   Macaw  {^Ara  ararauna).     Presented  by 

Mrs.  Warrand. 

8.  2  Long-fronted  Gerbilles  ( GerhiUus  longifrons).    Bom  in  the 

Menagerie. 

1  Hog  Deer  (Cenms porcinw),  ($,    Bom  in  the  Menagerie. 

9.  1  Puma  {Felts  concolor).    Bom  iu  the  Menagerie. 

2  Black-backed  Geese  {Sarcidiomia  tnelanonota),  cJ  ?  •     Pur- 

chased. 
12.  1  Sambur  Deer  (Cervtu  ari$toUlis)j  cf .    Bom  in  the  Menagerie. 

2  White  Ibises  {Eudocimus  albus).    Purchased. 
14.  2  Pere^ne   Falcons    (Falco  peregrinm).     Presented  by  J. 
Davison,  Esq.,  C.S. 
1  Three-toed  Chalcis  (Chalcides  tridaciylu$).    Presented  by  J. 
C.  Warburg,  Esq. 

16.  7  Suricates  (Surtcata  tetradactyla).    Bom  in  the  Menagerie. 

1  Great   Kangaroo  (Macropus  gigantew),    ^,      Bom  in  the 

Menagerie. 
1  Indian  Python  {Python  moluruB),    Received  in  Exchange. 

17.  I  American  Bison  {Bison  americanus).    Bom  in  the  Menagerie. 
I  Elliot's  Pheasant  {Phasianus  ellioti),  $ .    Purchased. 

18.  3  Cape  Crowned  Cranes  {Balearica  chrysopelargus).    Deposited. 

19.  1  Gannet  {Sula  bassana).    Presented  by  Mr.  Slowly. 

21.  2  Caracals  {F^li^  caracal,}!,).    Deposited. 

22.  I  Brazilian  Tree-Porciipine(i$;pAt>i^ru«p;*«Ae;i^M).    Presented 

by  C.  J.  Bateman,  Esq. 

1  Barbary  Wild  Sheep  {Ovis  tragelaphus),  $.  Presented  by 
E.  H.  Forwood,  Esq. 

1  Black-backed  Piping  Crow  {OymnorJuna  tibiceny    Deposited. 

I  Laughing  Kingfisher  {Dacelo  aigantea).    Deposited. 

I  Greater  Sulphur-crested  Cockatoo  {Cacattut  gakrita).  De- 
posited. 

23.  1  llhesus  Monkev  (Macacus  rhesus),  $•     Presented  by  Mr. 

Georee  Someriora. 
I  Red  I^nffaroo  (Macropus  rufus),  ($ .    Bom  in  the  Menagerie. 
1  Greater  Black- oacked    Gull    {Lams  maritms),      Ihresented 

by  Prof.  E.  Ray  Lankester,  F.R.S.,  F.Z.S. 
6  Conmion  Pintail  {DaJUa  acuta),  3^,3$.    Purchased. 
8  Common  Teal  (  Querquedula  crecca),  4  cT ,  4  $ .    Purchased. 
8  Garganey  Teal  (  Querquedula  circia),  4  cJ ,  4  J .     Purchased. 
1  Shoveller  {Spatula  clypeata),  $ .    Purchased!. 
10  Wigeon  {Mareca  peneloffc),  4  J*  6  $ .    Purchased. 

24.  1  Chimpanzee  {Anthropop%thecus  troglodytes),  $ .    Presented  by 

T.  J.  Alldridge,  Esq.,  F-Z.S. 
1  Marabou  Stork  {Leptopttlus  crumemferus).    Presented  by  T. 

J.  Alldridge,  Esq.,  F.Z.S. 
1  Cape  Dove  (  (Ena  capensts).   Presented  by  R  H.  Mitford,  Esq. 
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Maj  24.  1  Tambourine  Pigeon  (Tfpr^Mtnistria  bieolor),    Freeented  by  R 
H.  Mitford,  Esq. 
26.  1  Barbary  Ape  {Macticus  tnutu),  $ .    Presented  by  Miss  Water- 
man. 
8  Red-crowned  Pigeons  {Erythrcenas  pulcherrima).    Deposited, 
t  1  Praslin  Parrot  (OoracopM  barklyi).    Deposited. 

2  Slender  Eeetrels  (Tmnunculm gracUis)    Deposited. 

26.  1  White-handed  Gibbon  (Hylobates  lor).    Deposited. 

27.  2  Qlass-Snakes  (Pseudopus  palUm).    I)eposited. 

7  Bream  (Abramis  bramd).    Presented  fcy  Mr.  H.  Goodwin. 

28.  1  Nose-crested  Iguana  {Iguana  rhtnokwha).    Presented  by  Dr. 

T.  Dennehy.    Prom  St  Lucia,  W.  I. 

1  Pudu  Deer  (Pudua  humilis),  $.    Presented  by  G.  E.  Pugh 

Cook,  Esji. 

2  North-African  Jackals  (Cams  anthu).    Bom  in  the  Mena- 

gerie. 

29.  2  Tigers  (Fdis  tigris).    Deposited. 

2  Australian  WaxbUls  (Atrelda  temporaUi),     Pkresented  by 

David  S.  Hodge,  Esq. 
7  Spotted-sided  Finches  (Amadina  laUiami),     Presented  by 

David  S.  Hodfee,  Esq. 
2  Puff  Adders  (  Vtpera  arietans).    Deposited. 

30.  2  Dwarf  l^uirrels  (Scturus  fmsittus).    Presented  bv  R.  Forrester 

Daly,  Esq. 

2  Japanese  Deer  (Cervus  stka),  2cJ.    Bom  in  the  Menagerie. 

1  Tent  Tortoise  (Testudo  tentoria).    Presented  bv  the  Rev.  G. 

H.  R.  Rsk,  O.M.Z.S.    From  Oradock,  Cap  Colony, 
1  Fwk's  Tortoise  (restudoJUM),    Presented  by  the  Kev.  G.  H. 

R.  Fisk,  C.M.Z.S.    From  Oradock,  Cape  Colony. 
1  Dwarf  Chameleon  (Ckamaleon  pumikts).    Presented  by  the 

Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
1  Purplish  Gecko  (PhyUodactglus  porphyreu$).     Presented  by 

the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S, 
1  Hoary  Snake  (Ccronella  cana).    Presented  by  the  Rev.  G.  H. 

R.  Fisk,  C.M.Z.S. 

3  Narrow-headed  Toads  (Bufo  angusUcepa),    Presented  by  the 

Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

5  Gray's  Frogs  (Rana  grayi).    Presented  by  the  Rev.  G.  H.  R. 

Fisk,  C.M.Z.S. 
1  Blue-and- Yellow  Macaw   {Ara  ararauna).     Presented   by 
Mrs.  Alfred  Palmer. 

1  Long-billed  Butcher  Crow  (Barita  destructor).    Received  in 

Exchange. 

June  2.  1  Pallas's  Sand-Grouse  (Svrrhaptes  paradoxus),  $ .   From  West 
Foulden,  Berwick-on-TVeed.   Presented  by  H.  Howat  Crane, 
Esq. 
4.  1  Japanese  Deer  (Cervus  sika),  J .    Bom  in  the  Menagerie. 

2  Wandering  Tree-Pies  (Bmdrocitta  vagabunda).    Reived  in 

Exchange. 
6.  1  Chilian  Skunk  {Conepatus  nuqmrito\  $.     Purchased. 

6  Peafowls  (Pavo  cristatus),  2  cJ,  8  $.     Pr^ented  by  Her 

Majesty  The  Queen. 
1  West- Australian  Great  Kangaroo  {Maeropus  ocgdromus),  S* 

Received  in  Exchange. 
1  Pagoda  Owl  {^Sgmium  smense).    Presented  by  O.  B.  Ricketts, 

Esq. 
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Jane  5.  1  Horafield's  Scops  Owl  {Scops  lempffi).      Preaented  by  0.  B. 
Ricketts,  Esq. 
1  White-throated  Monitor  (  Varanua  alAoffularis).    Purchased. 
7.  3  Grej-breasted  Parrakeets  {Bolhorhynchut  monachus).     Pre- 
sented by  Mrs.  Macnab. 
0.  1  Borrhel  Wild  Sheep  (Ovis  hwrrhd)^  $ .    Bom  in  the  Mena- 

1  BUck-necked  Swan  (Cygrms  nigricolUs),  $ .    Purchased. 
1  Lesser  Black-backed  Gull  {Imtus  fusous).    Presented  by  D. 
Wilson-Barker,  Esq. 

12.  2  Pig^tailed  Monkeys  (Macacus  nemestrinm),  ($  $ .    Presented 

by  Mr.  C.  W.  Ellacott 

13.  2  Spotted  Cavies  {Ccelogvnys  paca),  ^  $ .   Presented  by  Mr.  W. 

H.  Stather. 

14.  1  Bonnet-Monkey  {Macacus  simcus),  $.    Presented  by  Mr.  J. 

Wiltshire. 
16.  1  Wapiti  Deer  {Cervui  canadensis) f(S.    Bom  in  the  Menagerie. 
1  Pig-tailed  Monkey    {Macacus  nemesttinus).     Present^  by 
Mrs.  Gleig. 

1  Maug^'s  Das3rure  {Dasyurus  maugai).    Presented  by  H.  R. 

Brane,  Esq. 

2  PaUas's  Sana-Grouse  {Syrrhaptesparadoxtis),  ^  $ .   Presented 

by  Lieut.-Col.  Jrby  and  Capt  Savile  Reid,  F.Z.S.     (See 
P.  Z.  S.  1888,  p.  413.)    From  the  Island  of  Tiree,  Arcyllshire. 

18.  1  Larger  Hill-Mynah  {Ch'acula  intermedia).    Presented  oy  Mrs, 

M.  Ton  Komatzki. 
2  Naked-footed  Owlets  {Athene  noctua).     Presented  by  Miss 
Pierce. 

19.  1  Duyker-bok  {Cephalophus  meryens),  $ .    Deposited. 

1  Bennett's  K^garoo  {Hidmaturus  bennettt),  $  •    Bom  in  the 

Menagerie. 
1  Swainson*s Lorikeet  {TricJtoglossus nova-hoUandia),  Presented 

by  Mr.  H.  A.  Hankey. 

21.  1  Macaque  Monkey  {Macactts  cynotnolgus).    Presented  by  A.  B. 

Parker,  Esq. 
6  Belle's  Pigeons  {Columba  boUit),    Deposited  by  E.  G.  Meade 

Waldo,  Esq.    From  Tenerifife. 
1  Barbary  Partridge  {Caccabis  petrosa).      Deposited.      From 

Tenerifie. 
1  Red-legged  Partridge  {Caccabis  rufa).     Deposited.    From 

Grand  Canary. 

22.  2  Long-fronted  Gerbilles  {OerbUkts  hngifrons).    Bom  in  the 

Menagerie. 

1  Four-lined  Snake  {Coluber  quadriUneatuSy  var.  leopardinus). 

Purchased. 

23.  1  Yellow-le^ed  Herring-Gull  {Lotus  cachinnans).  Bred  in  tne 

Mena^ene. 

2  Loggerhead  Ducks  {Tachyeres  cinereus).    Presented  by  Mr. 

Archibald  McCall.     From  the  Falkland  Islands. 
25.  1  Gaimard's  Rat-Kangaroo  {Ilypsiprymnus  gaimardi)^^.   De- 
posited. 
2  Triangular-spotted  Pigeons  {Columba  guinea).    Bred  in  the 
Menagerie. 

28.  1  Smooth  Snake  {CoroneUa  l<Bvis),    Presented  by  Walter  C. 

Blaker,  Esq. 

29.  1  Dark-green  Snake  {Zamems  atrowrens).    Purchased. 
1  .^Esculapian  Snake  {Coluber  (BsculapU),    Purchased. 
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J  une  30.  2  Tasmanian  Wolves  (  Thylacinus  cynocephahu),  S  $  •  Depoated. 

4  ]3eDnett*s  Wallabies  (Halmaturus  henndti).    Deposited. 

9  Silky  Bower-birds  {PtUonorhynchus  violacewi).    Deposited. 
10  I^aughing  Kinfi^hers  {Dacelo  gigantea),    Depositea. 

10  Blue-cheeked  Parrakeets  (Platycercus  cyanogenys).  Deposited. 
2  Cereopsis  Geese  (Cereopsts  notHe-hoUandtte).    Deposited. 

6  Manea  Geese  (Bemichjuhata),    Received  in  Exchange. 
2  Lace  Monitors  (  Varanus  variuti).    Received  in  Exchange. 
2  Gould's  Monitors  (  Varanus  gotUdCs,    Received  in  Exchange. 

1  Black-and- Yellow  Cyclodus  {Cyciodtis  mgroluiewi).    Received 

in  Exchanjre. 

2  Black-backed  Piping  Crows  (  Gtpnnorhina  libicen).  Deposited. 

Julv  2.    1  White-tliighed  Colobus  {Cololus  veUerasus),  cJ.    Presented  by 

H.  n.  J.ihnston,  Esq.,  F.Z.S. 
1  Campbeirs  Monkey  (Cercopitheciis  campbetti),  $ .     Presented 

by  IL  n.  Johnston,  Esq.,  F.Z.S. 
1  White-collared  Mangabey  (  Cercocehus  collaris).    Presented  by 

H.  II.  Johnston,  Esq.,  F.Z.S. 
1  Bosman*s  Potto  {Perodicticus  potto).     Presented  by  H.  II . 

Johnston,  Esq.,  F.Z.S. 
1  Marabou  Stork  (Leptoptihts  crumeni/erua).    Presented  by  H. 

Johnston,  Esq.,  F.Z.S. 
1  Black  Stemothere  (Stemothtsnu  niger).    Presented  by  H.  H. 

Johnston,  Esq.,  F.Z.S. 

1  Patas  Monkey  {Cercopithecus  patas),  $.     Deposited. 

2  West- African  Love-birds  (Agapomis  puUaria).     Deposited. 
2  Modest  Grass-Finches  {Amadina  modesta),  cf  2  •    Purchased. 

1  Spotted  Tiuamou  (Notkura  maculosa).  Bred  in  the  Menagerie. 

2  Cambayan  Turtle-Do ves  {Turtur  saiegalenm).     Bred  in  the 

Menagerie. 
8.  3  Chiloe  Wigeon  (Mareca  chtloensis).    Bred  in  the  Menagerie. 

5  Slender  Ducks  (Anas  gtbherifrons).    Bred  in  the  Menagerie. 

2  Australian  Wild  Ducks  (Anas  supercUiosa).    Bred  in  the  Me- 

nagerie. 

3  Summer  Ducks  (jEx  sponsa).    Bred  in  the  Menagerie. 

3  Mandarin  Ducks  (.^Ex  galericulata).    Bred  in  the  Menagerie. 

1 1  Chilian  Pintails  (DaJUa  spimcauda).    Bred  in  the  Menagerie. 
1  Cormorant  {Phaiacrocorar  carho).    Deposited. 

4.  3  Scarlet  Ibises  {Eudocimus  ruber).    Deposited. 

1  Eyed  Lizard  (Lacerta  ocelUita),   Presented  by  J.  Hopson,  Esq. 
1  Ilygian  Snake  {Elaps  hygiof).    Presented  by  —  Brown,  Esq., 
M.LC.E. 

5.  2  Black-bellied  Sand-Grouse  (PUrodes  arenarius).    From  Ma- 

rocco.     Presented  by  Sir  W.  Kirby  Green,  K.C.M.G. 

1  Chipping  Squirrel  (Tamias  striatus).    l^irchased. 

6.  1  Moor-Monkey  (Semnoptthecus  tnaurus),  cJ  •    Received  in  Ex- 

change. 
5  lesser  Pin-tailed  Sand-Grouse  (Pterocles  exusfus),  2  cf ,  3  ?. 
Purchased. 

2  Common  Chameleons  (C^WKP^i  vui^om).     Deposited. 

9    1  Grand  Eclectus  {Eclectus  roratus).     Presented  by  Lieut-Col. 
R.  Wolfe. 

1  Red-sided  Eclectus  {Eclectus  pectoraUs).  Presented  by  Lieut- 

Col.  R.  Wolfe. 

2  Hojr-nosed  Snakes  iHeterodon  platyrhinos).    Presented  bv  H. 

E!  T.  Glover,  Esq! 
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July  9.    1  Summer  Snake  (Cyc^hu  ftdimu).    Presented  by  H.  £•  T. 

Gloyer,  Esq. 
2  Carolina  Anolifles  {^AnoiM  carolinensis).    Presented  by  H.  E. 

T.  Glover,  Eso. 
2  European  Tree-rrogs  (Ifyla  arborea).    Presented  by  Lionel 

A.  William,  Esq. 

10.  1  Brown  Capuchin  (Cebus  fatuellus  P).    Presented  by  Bo^er  M. 

Dodinffton,  Esq. 

1  Tubercuiated  Iguana  (Iguana  tuberculata).    Presented  by  the 

West-Indian  Nat.  Hist.  Exploration  Committee.      From 
Dominca,  W.  I. 

2  Common  Boas  (Boa  constrictor,  var.  divinilo^ua).    Presented 

bv   the  West-Indian  Nat.  Hist.   Exploration    Committee. 
l^Tom  Dominica,  W.  I. 

1  Black-and- White  Snake  {Dromicus  ieucomelas).     Presented 

by    the  West-Indian   Nat  Hist  Exploration  Committee. 
Irom  Dominica,  W.  I. 

11.  1  Varied  Capuchin  (Cebus  versicolor).     Presented  by  H.  B. 

Whitmarsh,  Esq. 

2  Ruffed  Lemurs  (Lemur  variiis),  (S  $ .     Deposited. 

3  Red-and-Blue  Macaws  (Ara  macao).    Deposited. 

1  Hyacinthine  Mac^iw  (Ara  hyacinthtTia).     Deposited. 

4  Spotted  Tinamous  (Nothura  maculosa).    Deposited. 

12.  1  Macaque  Monkey  (Macacus  cynofnolgus),  ^,     Presented  by 

Miss  Chester. 

1  Mona  Monkey  (Cercopithecus  mona),  J.     Presented  by  Miss 

Edith  Frank. 

2  Mule  Deer  (Cariacits  macrotis),  cf  2 .     Bom  in  the  Menagerie. 
1  Green  Turtle  (Chelone  viridis).    Presented  by  Baron  Henry 

de  Worms,  M.P.,  F.Z.S. 
14.  2  Com-Crakes  (  Crex pratensis).  Presented  by  Mr.  R  B.  Spalding. 

16.  1  Green  Monkey  (Cercopithecus  calliirichus),  $.    Presented  by 

Mrs.  Holden. 

1  Grey  Parrot  (Psittacus  erithacus,  white  yar.).    Deposited. 

17.  2  Calif omian  Quails  (CaUipepla  calif omica),  2  cJ.   Iresented  by 

Mrs.  Fanny  Lloyd. 

2  iEsculapian  Snakes  (Coluber  asculapH),    Presented  by  P.  L. 

Sclater,  Esq.,  F.R.S.    From  Germany. 

20.  1  Rhesus  Monkey  (Macacus  r/iesus),  ^ ,    Presented  by  Herbert 

C.  Gates,  Esq. 

1  Tabuan  Parrakeet  (Pyrrhuhpsis  tabuensis).    Deposited. 

7  Slender-fingered  Frogs  (Lejptodactylns  pentadactylus).     Pre- 
sented by  Dr.  H.  A.  A.  Nicholls.    From  Dominica. 

21.  2  American  Black  Bears  ( Ursus  americanus),  ($  $ .    Deposited. 

22.  1  Lesser  Kestrel   (Tirmunculus  cenchris).     Presented    by  H. 

Hanauer,  Esq.,  F.Z.S. 

23.  2  Mule  Deer  (Cariacus  macrotis),  cf  ? .   Born  in  the  Menagerie. 
1  Black-marked  Snake  (Pituophis  vertebralis).     Presented  by 

Mr.  Jeremiah  Gamett 
6  Martinican  Tree-Frogs  (Hylodes  martinicensis).     Presented 

by  Capt  Woolward,  R.M.S.  *  Don.' 
1  Derbian  Screamer  (Chauna  derbiana).    Purchased. 

24.  1  Green  Turtle  (Chelone  viridis).    Planted  by  Baron  Henry 

de  Worms. 

1  Hawk*s-billed  Turtle  (Chelone  imhricata).    Presented  by  W. 

T.  Manger,  Esq. 

2  Rose-coloured  Pastors  (Pastor  roseus).  Receiyed  in  Exchange. 
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July  24.  4  Beautiful  Grasa-flnohes  (PoepAifn  fmrabiU*),    Purchased. 
4  Gotddian  GraaB-Finches  {Poephila  ptmlduB).    Purchased. 
1  Canadian  Beaver  (CMor  canadensis).   Bom  in  the  Menagerie. 
1  Thar  (Capra  jemliaca).    Bom  in  the  Menagerie. 

1  Braziban  Cariama  (Cariama  cristata).    Bred  in  the  Gku^dena. 

25.  1  Crested  Grebe  {Podiceps  cristatus).    Presented  by  W.  NichoUs, 

Esq. 

2  Collared  Fmit-Bats  (Cyntmycteris  eoUaris).    Bom  in  the  Me- 

nagerie. 

26.  1  Prince  Albert's  Curassow  (Crax  albertiy,  $ .    Purchased. 

I  Virginian  Fox  (Canis  virgmianus)j  $ .    Keoeived  in  Exchange. 

27.  1  Brazilian  Cariama  {Qxnama  cristata).    Presented  by  Freak. 

Rose,  Eso.,  jun. 
1  Conunon  Viper  (  Vipera  berus).    Presented  by  F.  C.  Smith, 

Esq. 
1  Feline  Bourouoouli  (Nyctipiihecus  vodferans),  $ .    Presented 

by  Master  Lester  Ralph. 

29.  1  Indian  Kite  {MUvus  govinda).    Presented  by  Mrs.  Dean. 

30.  1  Purple-faced  Monkey  (Senm^nthecus  leuooprymnus)^  $.   Pie- 

sented  by  Martin  J.  Cole,  Eb^, 
1  Chipping  Squirrel  {Tamais  strtatus).    Presented  by  Mrs.  Ma- 

tveieff. 
1  Tayra  {Oalietis  harbara\  S.   Presented  by  Mrs.  J.  H.  Pollard. 
1  Common  Boa  (Boa  eonstrictor).    Deposited. 
1  iEsculapian  Snake  (Coltiher  €B8cuiapit),    Depoated. 

3  Black-eared  Marmosets  (Hapale  pemcitiata).     Presented  by 

Mr.  J.  A.  Deintje. 

Aug.  1.  1  Smooth  Snake  (Coronella  lavis).    Presented  by  E.  G.  Meade- 
Waldo,  Esq. 

2.  1  Common  Squirrel  (Scturus  vulgaris).    Presented  by  R.  Grant 

Watson,  Esq. 
1  Common  Kestrel  {Tinnunculus  alaudanm).  Presented  by  W. 
A.  W,  Jones,  Esa. 

3.  1  Rhesus  Monkey  (Macacus  rhesus)^  S ,    Presented  by  Regi- 

nald S.  Knott,  Esq. 

1  Rhesus  Monkey  {Macacos  rhesus),  S,    Deposited. 

1  Lesser  Sulphuiwsrested  Cockatoo  (Cacatua  suiphurta).  Pre- 
sented by  J»  Wolfe  Barry,  Esq. 

1  White-backed  Piping  Crow  (fiymnorhkia  leuconota).  Pre- 
sented by  Miss  Alice  Rutherford. 

1  Herring-Gull  (Larus  argentatus).  Plresented  by  Mrs.  Huth- 
waite. 

1  Laughing  Gull  (Larus  atridUa),  Presented  by  Dr.  A.  Boon, 
F.R.C!S.>  C.M.Z.S.    Fh>m  St.  Kitts,  W.L 

1  Green  Bittern  (Butorides  virescens).  Presented  by  Dr.  A. 
Boon,  F.R.G.S.,  C.M.Z.S.    From  St  Kitts,  W.L 

7.  1  Ocelot  (Felts  pardalis).    Deposited. 

1  Orange-winged  Amazon  (Chrysotis  amazomcet).     Presented 

by  the  Hon.  N.  L.  Melville. 

2  Fulmars  (Fulmarus  glacialis).   Presented  by  W.  C.  Gillee,  Esq. 

From  St.  Kilda. 
2  European  Tree-Frogs  (Hyla  arhorea).    Deposited. 

8,  1  Capuchin  (Cehus,  sp.  inc.),  cf .    Presented  by  Mr.  Haddon. 

2  Common  Genets  (Oenetta  vulgaris).     Presented  by  Philip 

Lemberg,  Esq. 
1  Barraband's  Piurakeet  (PolyteHs  barrabastdi).    Purchased. 
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Aug.  8.  1  Ringp-necked  Parrakeet  (PakBorms  tarquatut).    Deposited. 

1  Grey-breasted  Parrakeet(j&o^^AynMtf9monac^t4«).  Deposited. 
1  Mountain  Karka  (Nedor  notabiUs).    Received  in  Exchange. 
9.  1  Macaque  Monkey  (Macacus  cynomolgu$),  cf .    Deposited. 
3  Pelm-^qmpela  XSciurus  pidmarum).     Presented  by  Surg.- 
Major  W.  G.  Kinp. 

10.  8  Gold  Pheasants  (T^SoiiiitaiSf a  inoto).    Bred  in  the  Menagerie. 

1  Common  Chameleon  {Chanusieon  vuigaris).     Presented  by 
Mr.  Underwood. 

11.  2  White-fronted  Amazons  {ChrysotU  leucocephaia).    Deposited. 
1  Common  Rhea  (JRhea  americana).    Deposited. 

12.  2  Canadian  Beavers  {Castor  canaderms).    Bred  in  the  Mena- 

gerie. 
14.  1  Bonnet-Monkey  {Maoacus  smicus),  $.     Presented  by  Wm. 
Norman,  Esq. 
1  Tiger  (Felia  Ugrui),  S  -    Presented  by  Sir  E.  C.  Buck,  C.M.Z.S. 

0  Guinea  Pigs  (Coma  porcellus,  var.).     Presented  by  R.  F. 

Bennett  f  Esq. 
16.  1  Lesser  White-nosed  Monkey    (CetTopithectu  petcmriata),  cJ. 
Presented  by  W.  Brandford  Griffith,  Esq. 

1  Black-backed  Piping  Crow  j^Ch/mnorhina  tibiom).    Presented 
nitto     " 


by  Charles  Clifton,  Esq.,  F.Z.S. 

1  Common  Magpie  (Fioa  rustica).  Presented  by  Charles  Clifton, 

Esq..  F.Z.S. 

2  Himalayan  Monauls  (Laphophorus  impeyanua),  2  S'     Pv&- 

sented  by  Charles  Clifton,  Esq.,  F.Z.S. 
2  Gold  Pheasant*  (  Thaumaka  picta),  <S  $ .  Presented  by  Charles 

Clifton,  Esq.,  F.Z.S. 
2  Silver  Pheasants  (EuplocamuB  nycthemenu).    Presented  by 

Charles  Clifton,  Esq.,  F.Z.S. 

1  Javan  Peafowl  {Pavo  $picifer),  cf .    Presented  by  Chas.  Clifton, 

Esq.,  F.Z.S. 

2  Conunon  Peafowl  (Pavo  eristatus),    S  $  •      Presented  by 

Chas.  Clifton,  Esq.,  F.Z.S. 

1  Rose-crested  Cockatoo  (Cacatua  moluccenais).    IVesented  by 

Chas.  Clift»n,  Esq.,  F.Z.S. 

2  Leadbeater's  Cockatoos  {Cacatua  leadbeaterl).    Presented  by 

Chas.  Clifton,  Esq.,  F.Z.S. 
1  Hyacinthine  Macaw  (Ara  hyadnthma).    Presented  by  Chas. 

Clifton,  Esq.,  F.Z.S. 
1  Blue-and- Yellow  Macaw  {Ara  ararauna).    Presented  by  Chas. 

Clifton,  Esq.,  F.Z.S. 

1  Great  Eagle-Owl  (Bubo  maximus).      Presented  by  Chas. 

Clifton,  Esq.,  F.Z.S. 
4  Common  Herons  (Ardea  cinerea).    Presented  by  Chas.  Clifton, 
Esq.,  F.Z.8. 

2  Mandarin  Ducks  (y£x  gaiericulata).    Presented  by  Chas. 

aifton,  Esq.,  F.Z.S. 
2  Rose  Hill-Parrakeets  (Platycercus  eximius).    Purchased. 

16.  1  Bengalese  Cat  (Felta  hengaltnm).     Presented  by  W.  L. 

Sclater,  Esq.,  F.Z.S. 
1  Common  Kingfisher  (Alcedo  ispida).    Presented  by  £.  Hart, 
Esq.,  F.Z.8. 

17.  1  Bare-eyed  Cockatoo  {Cacatua  gymnopis).    Presented  by  Mrs. 

Fishlock. 
1  New-Zealand    Parrakeet  {Cyanorhamphua  nov€B-zeakmdia), 
Purchased. 
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Aug.  17.  2  American  Box-Tortoises  (Terrapene  carinata).    Presented  by 

Prof.  0.  C.  Marsh. 
2  Alligator  Terrapins  {Chdydra  serpentina).    Presented  by  Prof. 

0.  C.  Marsh. 
1  Speckled  Terrapin  (demmyt  guttata).    Presented  bj  Prof.  0. 

C.  Marsh. 

4  Sculptured  Terrapins  (  CUmmys  insculpta).    Presented  by  Prof, 

O.  C.  Marsh. 
18.  2  Chinchillas  (  Chinchilla  Umigera),    Bom  in  the  Menagerie. 
1  Imperial  Eagle  (Aquila  impetniuis).    Presented  by  Mra.  Ernest 
H.  ForwocHL     From  Morocco. 

1  Homed  Lizard  (Fhrynosotna  coi^nutum).    Presented  by  Master 

Howard  Sexton. 

20.  1  Maca(}ue  Monkey  {Macacua  cynomoigu8)y  fS  •     Deposited. 

5  Brazilian  Teal  (  Qiierquedula  brasiliensis).    Bred  in  the  Mena- 

gerie. 

2  Chilian  Pintail  (Dqfila  spinicauda).    Bora  in  the  Menagerie. 

21.  2  Great  White  Herons  (Jrdea  alba).    Purchased. 

1  Razorbill  (Alca  tarda).    Presented  by  T.  H.  Nelson,  Esq. 

1  Moor-Monkey  {Semnopithecus  maurua).       Received  in  Ex- 
change. 

1  Malabar  Squirrel  (Sciurus  maximus),    Receiyed  in  Excha 

1  River  Jack- Viper  (Vipera  rhinoceros).      Received   in 
change. 

22.  I  Lesser  White-nosed  Monkey  {Cercqpithecus  pet€mrista\  J. 

Deposited. 
1  Nightingale  (Daulius  luscinia),  ^ .    Presented  by  J.  Toangi 

Esq. 
1  American  Wild  Turkey  {Meleagris  gallopavo),  cT .    Presented 

by  F.  J.  Coleridge  Boles,  Esq. 

23.  1  Ring-tailed  Coati  {Nasua  i^fa).    Presented  by  Capt.  James 

Smith. 

1  Sclater^s  Curassow  (  Crax  sclateri)^  $  •    Received  in  Exchange. 

1  Red-bellied  Squirrel  (Sciurus  variegatus).    Received  in  Ex- 
change. 

24.  8  Black-headed  Lemurs  (Lemur  brunneus).    Presented  by  Capt 

J.  Bonneville. 

1  Vulpine  Squirrel  (Sciurus  vulpinus),  S  •    Deposited. 

2  Triangular-spotted  Pigeons  (Columba  guinea).    Bom  in  the 

Menagerie. 

3  Chinese  Blue  Magpies  (CyanopoUus  cyanus).    Hatched  in  the 

Menagerie. 
2  Pallas's  Sand-Qrouse  (^Syrrhaptes  paradoxus)^  2  Q .    Presented 
by  Alexander  Speedie,  Esq.    From  Fifeshire,  NJB. 

25.  1  Wapiti  Deer  (Cervus  canadensis) ,  ($.    Bom  in  the  Menagerie. 
1  Raven  (Corvus  corax).    Presented  by  F.  Steinhoff,  Esq. 

28.  1  Brown  Bear  (Ursus  arctos)^  ^ .    Deposited. 

1  White-backed  Piping  Crow   (Qymnorkina  leuconota).    De- 
posited. 

4  Oyster^catchers  (Himantopus  ostralegus).    Purchased. 

1  Avocet  (Becurvirostra  avocetta).    Presented  by  Mr.  J.  Hoo- 

gerduyn. 
1  Small  Hill-Mynah  {Oracuia  religiosa).    Presented  by  Alex. 

Robertson,  Esq. 

29.  2  Sally's  Amazons  (Chrysotis  salkei).    Purchased. 

31.  1  Common  Sheldrake  (Tadoma  vulpanser),  $.    Pres^ted  by 
the  Rev.  H.  H.  Slater. 
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Aug. 31.  12  Mandarin  Ducks  (jKjp  ffalericuUUa),  6  c^,  6  $ .    Deposited. 

2  Common  Chameleons  [OuimeBieon  vulgarU),    Presented  by  J. 

Alfred  Lockwood. 

Sept   8.  1  Alligator  (AUigator  misiias^pieTisis),    Presented  by  Michael 

4.  1  Roseate  Cockatoo  (Cacatua  roseicapiUa),    Presented  by  Mrs. 

J.  de  la  Mare. 
1  Sulphui^«nd- White-breasted  Toucan  {RhamphastoB  viteUinm). 
Presented  by  Dr.  C.  R  Lister. 

5.  1  Squirrel-Moiikey  (Chrysothrix  8ciur§a),    Presented  by  Mr. 

Geo.  Miles. 
1  Kinkajou  (Cercoleptes  cmtdivdvulus).  Presented  by  Dr.  A.  Bat- 

chelor,  F.II.C.P. 
1  Black-backed  Jackal  (Cants  mesonielas),  $.    Presented  by 

Lieut.  Lionel  de  Lautour  Wells,  RN. 

6.  2  Sharp-nosed  Crocodiles  (Crocodilus  actUua),    Presented  by  Mr. 

E.  A.  Williams. 
1  Rhesus  Monkey  (Macacm  rhesw),    $.      Presented  by  J. 

Witham,  Esq. 
1  Common  Viper  (  Vipera  herua).    Presented  by  Col.  C.  S.  Sturt 
1  Barbary  Wild  Sheep  (Ovia  troffelaphus),  $ .    Deposited. 

7.  1  Grey  Lemur  (Hdpaiemur  grisetta).    Received  in  Exchange. 

1  Brazilian  Cariama  (Cariama  crtstata).     Bred  in  the  Mena- 

ferie. 
or1>«ared  Owl  {Asia  hrachyotua).    Presented  by  Miss  Ethel 
Cobb.    From  the  Falkland  Islands. 

10.  2  Central- American  Agoutis  (Daayprocta  isthmica).    Purchased. 
1  Prince  Albert's  Curassow  (Crax  albertf),  cJ .     Purchased. 

1  Mexican  Guan  (Penelope  nurpurascens).    Purchased. 

11.  2  White-fronted  Amazons  (Chyaotis  leucocephala).    Purchased. 

3  Lacertine  Snakes  (Coelopeltia  lacertina).    Presented  by  H.  K 

White,  Esq. 

2  Horseshoe  Snakes  {Zawenaia  hippocrepia).    Presented  by  H. 

E.  White,  Eso. 
2  Chameleons  (Chamcefaon  vulgaria).      Presented  by  H.   E. 
White,  Esq, 

12.  1  Tuberculated  Iguana  (Iguana  tubereulatOf  jr.).    Presented  by 

H.  E.  Blandford,  Esq. 

13.  1  Herring-Gull  (Larua  argentatua).    Presented  by  the  Marchio- 

ness of  Cholmondeley. 
1  White-backed  Piping  Crow  (Gymnorhina  leucotwta).    Pre- 
sented by  R.  Hall,  Esq. 

14.  1  Large  Hill-Mynah  (  Gracula  intermedia).   Presented  by  Lieut.- 

Cm.  Robt.  Thompson. 

17.  1  Ouranff-outang  (Stniia  aatyp$a),  2 .    Deposited. 

1  Ruffed.  Lemur  (Lemur  variua).    Deposited. 

2  Brush-tailed  Kangaroos  (Petrogaie  pemciUata),  cf  $ .    Pur- 

chased. 

1  Chinese  Goose  (Anaer  cygnoidea),  2  •    Received  in  Exchange. 

18.  1  Capuchin  (Cebua,  sp.  inc.),  J.    Purchased. 

2  Vulpine  Phalangers  (Phalangiata  vulpina),  2  $ .    Presented 

by  J.  M.  Kirdy,  Eso. 

19.  1  Large  Hill-Mynah  (Gracula  intermedia).    Deposited. 

1  Common  Teal  (Querquedula  crecca),  $.    Presented  by  Mrs. 

Bergman. 
1   European   Pond-Tortoise  (Emya  europtea).     Presented  by 

Master  William  Reed. 
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Sept.  90.  6  Kobben-Ialand  Snakes  (CortmeUa  pkocarum),    Pt«eented  hy 
the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
21.  1  Suricate  (Suricata  tetradactyla).    Prosented  bj  Lieut  Lkmd 
de  Lautour  Wells,  R.N. 

24.  1  Grivet  Monkey  {CircopUhecus  griseo-mridu),  ($.    Frasented 

by  Lord  Arcmbald  OampbelL 
1  Weka  R&il  {Ocydromus  austraUs),    Presented  by  Mr.  H. 
Lindsay. 

25.  1  Rose-crested  Cockatoo  (Cacatua  moluooeruis).    Presented  by 

Miss  Eve. 
1  Puffin  {Fratercula  arctica).    Presented  by  J.  M.  Drew,  Esq., 

F.Z.S. 
1  Common  Snak^  (TropkUmotus  natriv),    Plesented  by  P.  S. 

Hutchinson,  Esq. 
1  Common  Slow-worm  {Arufuis  fragUu),    Presented  by  P.  S. 

Hutchinson,  Esq. 

26.  1  Rhesus  Monkey  (Macacus  rhestu),  $ .    Presented  by  Major 

Dudley  Buckle,  R A. 
1  Bonnet-Monkey  {^Macacus  sinicits),  cf  •    Presented  by  Mr.  G. 

C.  Gosling. 
1  Canadian  &aver  {Castor  canadensis).    Bom  in  the  Menagerie. 
4  Chilian  Pintail  (Dafila  spinicauda).    Bred  in  the  Menagerie. 
1  Common  Viper  ( Vtpera  berus).    Presented  by  Mr.  A.  H.  N. 

Smith. 

27.  2  Sooty  Mangabey  Monkeys  (Cercocebus  fuUginosus), 2  $ .    Pre- 

sented by  Mr.  Edward  Felton,  RE. 
1  Ocelot  (Ihlis  pardaUs\  c^.    Presented  by  E.  Percy  Bates, 
Esq. 

28.  2  Collared  Fruit-Bats  {Cynonycterxs  collaris).     Bom  in  the 

Menagerie. 

29.  2  Grivet  Monkeys  ( CercopUhecus  griseo-viridis),  S  $  •     Deposited. 
1  Axis  Deer  (yertms  ax%s\  S  •    Bom  in  the  Menagerie. 

4  European  Tree-Frogs  (Hyla  arborea).    Present^  by  Lionel 

A.  Williams,  Esq. 
1  White-backed  Trampeter  (FsopMa  lettcoptera).    Recmved  in 

Exchange. 

Oct.     1.  1  Common  Marmoset  {Hapak  jacchus).  Presented  by  Miss 
Maud  Bryden. 

1  Laughing  iKingfisher  (JDacdo  giganted).  Deposited. 

2.  1  Rhesus  Monkey  {Macacus  rhesus),  $ .  Prosented  by  Bfiss 

Jessie  Bone. 
1  Drill  Baboon  (Cwwcephahis  leueophmis),  $ .    Presented  by 
the  Rev.  C.  H.  Richardson. 

1  Patas  Monkey  {Oercopitheeus patas),  $ .    Presented  by  Master 

Lewis  Levy. 

2  West- African  Love-birds  {Agapomis  puUaria).    Presented  by 

Miss  Ethel  Levy. 

3.  1  Grey  Ichneumon  {Herpestes  griseus),  $ .    Presented  by  A. 

Creser,  Esq. 
1  Salt-water  Terrapin  (Clemmgs  terrapin).    Presented  by  Nicho- 
las Fenwick  Hele,  Esq. 

4.  1  Ring-tailed  Coati  {Nasua  rttfa),  J .    Presented  by  Mr.  Robert 

Sentenally. 
6.  4  Blue-bearded  Jays  (Cyanocorox  cyanopogon).    Purchased. 

1  Violaceous  Night-Heron  {Nycticorax  violaceous).    Purchased. 
6.  1  Grey  Ichneumon  {Herpeses  grisem)^  ^ .    Presented  by  Miss 

A.  Rutherford. 
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Oct  8.  4  Eiiqmaiiuix  Dogs  (Cams  famUiarUf  var.).    Born  in  the  Mena- 
gerie. 
1  Brazilian  Hnngnest  (Iderus  jamaioai).    Presented  by  T.  R. 
Tufiiell,  E«q. 
9.  1  Gazelle  {Gazella  dorcas),   $.    Presented  by  Mrs.  Eugenie 
Arbib. 

1  Alexandrine  Parrakeet  (FcikBarms  alexandri).    Purchased. 

10.  1  Rhesus  Monkey  {Macacus  rhesus),  (S  •     Presented  by  Miss 

Kate  Marion  Pope. 

2  Alpacas  (Lama  pacos).    Bepodted. 

5  Bare-necked  Francouns  (F^ancohnus  tntdicoUis),  2  cf ;  3  $. 

Presented  by  Oapt  Lanner. 
2  Slow-worms  {Anguis  frayUis).    Presented  by  Mr.  Cecil  L. 

Nicholson. 

11.  1  Bennett's  Wallaby  (Hahnaturus  hennetU),  $.    Bom  in  the 

Menagerie. 
1  iEsculapian  Snake  {Coluber  tssculapu).    Hatched  in  the  Me- 
nagerie. 

12.  1  Vulpine  Phalanger  (Phalangista  vulpina),  $ .    Bom  in  the 

Menagerie. 

1  Laughing  Kingfisher  (Dacelo  gigantea).    Presented  by  H. 

Butler,  Esq. 

2  Upland  Geese  (Bermda  magelianica),  S  $•    Deposited. 

3  Crested  Pelicans  {Pelecantts  crispus),  jr.    Deposited. 

1  Macaque  Monkey  {Macacus  cynomcigus).    Presented  by  Miss 
Felix  Smith. 

13.  1  Bmsh-tailed  Kangaroo  (Petrogale  penidUata),  cf .    Presented 

by  Capt  Philp. 
1  Cape  Crowned  Crane  (Balearioa  chrysopdargus).    Deposited. 
1  Laughing  Kingfisher  (Dacelo  gigantea).    Presented  by  Capt 

Phiip. 
15.  1  Common  Otter  {Lutra  vulgaris),  $ .    Presented  by  J.  Crisp, 

Esq. 
1  Nilotic  Trionyx  {Trumyx  niloticus).    Received  in  Exchange. 
10.  2  Toque  Monkeys  (Macacus  pHeatus),  S  $  •    Presented  by  Mrs. 

Ellen  Hodson. 
1  Moustache  Monkey  (Cercopithecus  cephu$),  ^f.    Presented  by 

Andrew  Allen,  Esq. 

1  Grey  Ichneumon  (Herpestes  griseus).    Deposited. 

4  Snow-Geese  (Chen  albatus).    Deposited. 

17.  1  White-collared  Mangabey  (  Cercocebus  coUaris),  ^ .    Presented 

by  A.  Dunn,  Esq. 

2  CockateelB  (Oalopsiita  nova-hoUandiee),  S  $  •    Deposited. 

1  Triangular-spotted  Pigeon  (Cblumba  guinea).    Bred  in  the 

Menagerie. 

2  Cambayan  Turtle-Doves  (Turtur  senegalensis).    Bred  in  the 

Menagerie. 

18.  1  Indian  Wild  Swine  (Sus  cristatus),  S-    Received  in  Ex- 

change. 
1  Japanese  Deer  (Cenma  sika),  cf .    Presented  by  Capt.  H.  C. 

Eagles,  R.M.L.I.    From  Corea. 
20.  3  Virginian  Opossums  (Didelphys  wrgwioTtus).    Presented  by 

G.  F.  Whately,  Esa.,  R.N. 
1  Laiger  Hill-M^nah  (Oracula  intermedia).    Deposited. 
4  Ramated  Tortoises  (Testudo  radiata).    Purchased. 
1  Common  Chameleon  (Chatnaleon  vulgaris).    Presented  by  G. 

Berry,  Esq. 


684  APPENDIX. 

Oct.  21.  1  Long-nosed  Crocodile  {CrocodHua cataphracUui),    ReceiTed  in 
Exchange. 

22.  1  Ruffed  Lemur  {Leniur  varius).    Deposited. 

1  Starred  Tortoise  ( Testudo  steUata).    Presented  by  Mr.  William 

Ford. 
1  Alligator  {Alligator  tmssissippiensis).    Presented  by  G.  A. 

Ruck,  Esq. 
1  Little  Grebe  (  TachybaptesfluciatiUs) .    Presented  by  Mr.  Bibby. 

23.  1  Common  Seal  {Fhoca  vittdina).    Presented  by  Geo.  Steven- 

son, Esq. 
1  Red-crested  Pochard  (Fuliffula  ni/ina),  <5 .    Purchased. 

24.  1  Malbrouck  Monkey  (CercopUAecus  cynostirus),  2  •    Deposited. 

3  Red  Deer  (Certms  elaphus)^  1  (^ ,  2  $ .    Deposited. 

26.  1  Macaque  Monkey  {Macacus  cynomolgu$),  S  •    Deposited. 
1  Larj^e  Hill-Mynah  {Gracttla  intentiedid).    Deposited. 

26.  2  White-tailed  Gnus  {Connochates  gnu),  (S  2 .    Deposited. 

1  Tawny  Owl  (Svmium  aluco).    Presented  by  Mr.  J.  Weston. 

27.  1  Puff  Adder  (Vipera  arietam).    Presented  by  Herbert  E. 

White,  Esq.    From  Marocco. 
1  African  Cobra  {Naia  haje).    Presented  by  Herbert  E.  White, 
Esq.    From  Marocco. 

29.  1  Polar  Bear  (  Ursus  maritimus).    Deposited. 
1  Blue  Jay  {Ct/afwcitta  cridata).    Purchased. 

30.  1  Bonnet-Monkey  (Macacm  sinicus),  $ .    Presented  by  Miss  D. 

Hughes. 

1  Indian  Fox  (Canis,  sp.  inc.).    Presented  by  Col.  Sir  Oliver 

B.  C.  St.  John,  K.C.S.I.,  F.Z.S.    From  Mysore. 

2  Hobbies  {Ftdco  subbuteo).    Presented  bv  Mons.  P.  A.  Pichot. 
2  Edible  Frogs  (Hana  escitlenta,  var.  ridAunda),    Deposited. 

31.  1  Axis  Deer  {Cervus  axis),  $ .    Presented  bv  Capt.  W.  MiUer. 
1  Crested  Pigeon  (Ocyphaps  hphotes).    Bred  in  tJie  Gardens. 

1  Bolle's  Pigeon  {Coiumba  boUii),    Bred  in  the  Gardens. 

1  Peregrine  Falcon  {Falco  peregrinus).    Presented  by  Oapt.  J. 

Smith. 

gyptian  Vulture  {Neophron  percnoptenu).    Presented  by 

-Japt.  A.  Kent. 

Nov.    1.  1  Knot  {Tringa  cantttus).    Presented  by  Chas.  Whymper,  Esq., 
F.Z.S. 

2.  1  Ruffed  Lemur  (Lemur  varius).    Deposited. 

3.  1  Yak  (Poephagus  grunniens),  $ .    Deposited. 

1  Pallas's  Sand-Grouse  (SyrrhapUs  paradoxus),  $.  Presented 
by  John  Duncan,  Esq.    From  Fifeshire,  N.B. 

1  Vervet  Monkey  (Cercopithecus  laUxndii),  (J.  Presented  by 
Miss  Helena  Blow. 

1  Common  Genet  (Genetta  vulgaris).    Presented  by  Lord  Lil- 

ford,  F.Z.S. 

6.  1  Petz's  Conure  ( Cotmrus  petzi).    Deposited. 

2  White-tailed  Eagles  (Haliaetus  aUnciila).    Presented  by  R. 

H.  Venables  Kyrke,  Esq. 

4  Knots  (  Tringa  canutus).     Purchased. 

7.  2  Short-eared  Owls  (Otus  brachyotus).      Presented  by  Capt 

John  Marr. 
9.  1  Little  Grebe  {Tachybaptes  JlumatUis).     Presented  by  Mr. 

Howard  Bunn. 
10.  2  Spotted  Ichneumons  (Herpesies  nipalensis).    Presented  by  W. 
L.  Sclater,  Esq.,  FXS. 
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Nov.  10.  1  Small-clawed  Otter  (Lutra  leptonyx).    Presented  bv  W.  L. 
Sclater,  Esq.,  F.Z.S.     See  P.  Z.  S.  1888,  p.  564. 
1  Sclavonian  Grebe  (Podiceps  auritus).    Deposited. 

12.  1  Spotted  Salamander  (Salamandra  tnaculosa).    Presented  by 

JF.  C.  S.  Roper,  Esq.,  F.Z.S. 

1  Chameleon  {Chanueleon  vulffaris).     Deposited. 

13.  1  Peregrine  Falcon  {Falco  peregrinus).     Presented  by  R.  H. 

Armstrong,  Esq. 

2  American  Bitterns  (Botaurus  lentigifiosus).     Presented  by  J. 

R  Williams,  Esq. 
2  Common  Swans  {Cygnus  olor),  2  J .     Deposited, 
lo.  1  Indian  Antelope  (Antilope  cervicapra),  c?  •     Presented  by  J. 

W.  Shand-Harvey,  Esq.,  J.P. 
10.  1  Samango  Monkey  ( CercopUhecus  samango).     Presented  by  L. 
B.  Lewis,  Esq.     See  P.  Z.  S.  1888,  p.  6(54. 
1  Himalayan  Bear  (Urm$  tibetanus),  $.     Presented  by  H.  S. 

Nay lor-Ley land,  Es^j.,  Laeut  2nd  Life-Guarda. 
1  Axis  Deer  (CervtM  (uts),  $ .     Presented  by  Lady  Donaldson. 
1  Roseate  Cockatoo  {Cacatua  roseicapilia).    Presented  by  Mrs. 
Wond. 
17.  2  Golden  Plovers  (Charadrius  pluvialis).    Purchased. 
1  Royal  Pjrthon  {Python  regiw).    Deposited. 

19.  1  Black-eared  Marmoset  (Jlapale  pmicillata).     Presented  by 

Miss  B.  Pollock. 
1  Tawny  Owl  {Syrmum  aluco).    Deposited. 
22.  1  Malbrouck  Monkey  {^CercopUhecus  cynomrus),  ^ ,    Presented 
by  Miss  Hilda  Baumann. 
1  Caiifomian  Toad  (Bufo  boreas).    Presented  by  1).  E.  Cardinally 
Esq. 
24.  1  American  Wild  Turkey  (Meleagris  gaUopaco)^  $ .     Presented 
by  F.  J.  Coleridge  Boles,  Esq. 

20.  2  Squirrel-Monkeys  (Chrysothrix  sciwea).    Presented  by  Master 

H.  B.  Young. 
1  Raven  {^Corvus  corar).    Presented  by  Mr.  C.  Petrzywalski. 
1  Sparrow-Hawk  (Accipiter  nism).    Presented  by  Mr.  G.  Skegg. 
I  Blue-cheeked  Barbet  {Megattsma  asiatica).     Purchased. 
1  Golden-crowned  Conure  ( Conurua  aureus).    Purchased. 

1  Golden-winged Parrakeet  (Brotogerys  chrysopterus).  Purchased. 

27.  1  Silvery  Giboon  (Hylobates  leuciscus),  <J .    Presented  by  Capt. 

D.  L.  Delachenos.    From  Burmah. 

28.  1  Lion  Marmoset  (Midas  rosalia).     Deposited. 

29.  1  Common  Polecat  {^Mustela  ptUorius),     Presented  bv  F.  D. 

Lea  Smith,  Esq.,  F.Z.S. 

2  Common  Bam-Owls  (Strirjlammea),    Presented  by  E.  Hart, 

E8q.,F.Z.S. 

30.  1  Piff-tailed  Monkey  (Macacus  nemestrmus)^  $ .    Presented  by 

W.  Merry  weather,  Esq. 

Dec.    3.  3  Dwarf  Chameleons  (C^nkp/eott/iuiiii/M^).    Deposited. 

1  Black  Salamander  (Salamandra  atra).    Presented  by  G.  A. 
Boulenger,  Esq.,  F.Z.S. 
4.  1  Hawks-billed  Turtle  {Chelone  itnbricata).    Presented  by  Capt. 
J.  Sommer. 

1  Indian  Crocodile  {Crocodilus  palustrit).    l^esented  by  Capt. 

J.  Sommer. 

2  Philippine  Paradoxures  ( Paradoxurus  phUippensis),    Presented 

by  Mr.  (ieo.  P.  Ogg. 
ii,  1  Meyer's  Parrot  (Pofocephalus  meyeri),     Pi-ej^nted  by  Hugh 
Kxton,  Esq.,  M.l).,  F.G.S. 
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Dec.  5.    2  Common  Quails  (Cotumix  communis).     Presented  bv  W.  H. 
St  Quintin,  Esq.,  F.Z.S. 

6.  1  Bald-headed  Chimpanzee  {Anthropcpitheeus  caivw),  2  •    Po^ 

chased.    See  Nature,  xxxix.  p.  264  (1889),  and  P.  Z.  S.  18;^. 
1  Molucca  Deer  (Cervus  moluccenm).    Born  in  the  Menagerie. 
1  Common  Guillemot  {Lomvia  troile).     Presented  by  K  Hart, 

E3q.,F.Z.S. 

7.  1  Brazilian  Tapir   (Tapit^us  americanus)^    cJ.      Presented  bv 

Anthony  Taaffe,  Esq.  From  the  Province  of  Parand,  S.  Brazil 
1  Moorish  Uecko  {Tarentola  mauriiantca).     Presented  bj  J.  C. 
Warburg,  Esq. 

8.  1  Long-fronted  Gerbille  {GerbiUw  Umgifrom)^  2  •      Presented 

bj  Ijionel  Hanbury,  Esq. 

11.  1  Australian  Cassowary  (Casuariits  australis).    Deposited. 

6  Moorish  Geckos  {Tarentola  fnauriUmica),     Presented  by  J. 
C.  Warburg,  Esq. 

12.  3  Barbnry  Turtle-Doves  (Twtur  risorius).    Deposited. 

1  Nankeen  Kestrel  {Titmuncuius  cenchroides).     Preaented  bv  A. 

J.  Wilkins,  Esq. 
8  Wild  Geese  (Anser  cinerem).     Presented  by  E.  S.  Cameron, 

Esq. 
1  White-fronted  Goose  {Anser  albifrons),     Preeented  by  E.  S. 

Cameron,  Esq. 
1   Herring-GuU    (Larus   argentattts).      Presented    by    E.   8. 

Cameron,  Esq. 
3  Black  Tortoises  {Testudo  carbonaria).    Presented  by  Leonard 

Cooper,  Esq.     From  Matto  Grosso,  S.  Brazil. 

13.  1  European  Hawk-Owl  (Surma  ulula).     Presented  by  Lord 

Lilford,  F.Z.S.    From  Russian  Finland. 

14.  2  Galeated  Pentonvces  (Belomedusa  galeata).    Presented  by  the 

Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
6  Robben-lsland  Snakes  ( Coronella  phooarum).    Presented  bv 
the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

16.  1  White  Stork  {Ciconia  alba).    Deposited. 

17.  1  Yellow-footed    Rock-Kangaroo    {Petrogale  xarUhopui),  (5. 

Born  in  the  Menagerie. 
3  Common  Partridges  (Perdix  cinerea).    Presented  by  the  Rev. 
F.T.Scott. 

19.  1  Egyptian  Cat  {F^tis  chaus).    Deposited. 

1  Common  Paradoxure  (Paradoxurus  tgpus).    Deposited. 

21.  1  Blue-fronted  Amazon  {Chrysotia  atUva),    Presented  by  Miss 

Hayes. 

2  Moorish  Geckos  {Tarentola    mtturitamca).      Presented    by 

Masters  F.  and  O.  Warburg. 

22.  1  Ring- tailed  Coati  {Na$ua  rufa),    Preeented  by  J.  W.  Bell,  Esq. 
2  Long-tailed  Japanese  Fowls  {OdUm  domesticu»,  var.).     De- 

po4»ited. 

24.  1  Prevost's  Sq^uirrel  (Sciurus  prevostt).     Purchased. 

1  Pyxis  Tortoise  {I)/xis  arachnoides).     Presented  by  CoL  J.  IL 

Bowker,  F.Z.S.    From  Durban,  Natal. 

25.  1  Common  Kestrel  {TirmuncHlus  alandariw).     Presented  by 

Mr.  Thomas  Austin. 
28.  2  Concave-casqued  Hombills  {Dichoceroa  bicomia).    Deposited. 

2  Ceylonese   Hanging    Parrakeets  {Loriculus  amaiieMs%  (S  $• 

I^urchased. 

20.  1  Rat-tailed  Snake  or  Fer  de  Lance  (Trigonoeephahu  Umceo- 

latus).    Presented  by  the  West  Indian  (Nat.  Hist.)  Explora- 
tion Committee. 
31.  4  Huff}*  (Machetes  fAtgnar).     Purchased. 
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twayf,  276, 277. 
Agnlope 

basaliSf  295. 
Agapantbia 

amureTms,  380. 
Agapornis 

pullaria,  45. 
Aglia 

tau,  632. 

— ,      yar.     japoiiica, 
632. 
Agloeea 

casalvt,  332. 

pnidusafis,  332. 

harpialiSt  3.32. 

laminalia,  332. 

rufflualia,  332. 
Agridus 

guttivitta,  598. 

japonicm,  598,  654. 
Agrotis 

aristiferat  304. 

corticeat  305. 

fratema,  305. 

ingrata,  305. 

intracta,  .S05. 

labyrinihica,  305. 

97»t<n^,  304. 

placida,  805. 

quadrisigna^  305. 

segetum^  305. 

«M/t«a,  305. 
Ahstulla 

emtnt,  51. 
Aix 

galericulatat  460. 
Akesina 

6A»i/t8,  396. 
Alamis 

«m6nna,  313. 
Alauda 

arvensiSf  464. 
AlaTona 

barbareila,  338. 
Alcsus 

pyramidali'St  245. 

aprcUtiy  245. 
Alcedo 

ispidaides,  192. 
Alcelaphus 

coAreri,  4. 

Uchtensteinif  4. 
Aloides 

^owa,  577,  580. 
Alois 

tferote,  320,  321. 

mtdipennie,  320. 

trikotaria,  320. 


Aletia 

albioosta,  410. 

exanthemata,  410. 

fratema,  410. 

oAscttra,  411. 

riM^is,  411. 
Alligator 

/ficiiM,  106,  439,  440. 
Aloa 

6t/fWM,  619. 

lactineaf  620. 

leucothora^t  619. 
Alpenus 

aqtuUis,  82. 

flammeolus,  617. 
Alseonax 

comitaia,  25. 
Aljcteus 

(Diorrx)    umula, 
245. 
Aljtes 

ohsieiricans,   125,   145. 
164.181,503. 
Amadina 

fasciata,  30. 
Amauris 

egialea,  91. 

nanningtani,  91. 

hyalites,  57.  91. 
Ambulj'x 

consanguia,  585. 

maculijera,  585. 

placida,  390. 

8chaujfelhergen\  585. 

sericeipennis,  390. 

subshigilis,  585. 
Amia 

'caltfa,  424. 
Ampelophaga 

fasciosa,  391. 

rubi^inosa,  583. 
Ampbipyra 

fiavicoAtdata,  312. 

magna,  312. 

monolitha,  312. 
Ampullaria 

o/ca.  245. 

paiudinoides,  245. 

lotfmn,  53. 
Amuria 

Cyclops,  597. 
Amydona 

^a,  628. 
Amjna 

cephusalis,  303,  304. 

4^^/2ato,  292,  303,  304, 
574. 

sfigmatula,   292,    303, 
304. 

s^r«Wa,  292,  303.  304. 


Amyna 

tt}K2ii/(^0ra.     84.    292, 
303,304. 

(Hattia,   >rar.)  <wp^ 
M/i8,303. 
Anaitis 

efformata,  331. 

plagiata,  331. 

oa«toto,330. 
Anapleotefl 

melanotis,  34. 
Anas 

6osrAa^460. 

crecca,  460. 

/o/bo/^,  458. 

fcrmosa,  460. 

supercUiosa,  187. 

xanorhgncha,  458. 
Anceryx 

davidis,  589. 

increta,  589. 

pinastri,  688,  589. 
Anchoinenus 

(Limodpomas)  magnun, 
371. 
Ancylolomia 

chrgsographsila,  337. 
Andraoa 

gractlit,  626. 
ADdropadus 

mrens,  25. 
Anerastia 

sp.,  336. 
Angerona 

strammeaia,  319. 
Anisodactylas 

st^rno^cs,  369. 

trictupidatus,  370. 
Anisodes 

suspicaria,227. 
Anoa 

mindarensis,  415. 
Anomala 

otf/ax,  374. 

dubia,  374. 

fritxJui,  ^4. 

orientalis,  27^. 

rufocuprea,  373. 

skversi,  374. 

tesiaceipes,  374. 

(Euchlora)   mongolioa, 
374. 

(Panispilota)    impktei, 
374. 
Anomalurus 

beecrofti,  8. 

pusiUus,  S,  16. 
Anoplophora 

(Melanautter)rAiii«MU* 
379. 
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Anaer 

aegetunty  460. 
Antodon 

adeontg,  387. 

aiuUrBoni,  389. 

carinaia,  387. 

c&njungeru,  389. 

elegansy  389. 

mUberti,  389. 

/M/moto,  384,  387. 

revnaudi,     384, 
387. 

spicatOf  389. 
Anthenea 

ro/u^,  633. 

cytherea,  119. 

einUni,  84. 

fmtom,  633. 

fratema,  402. 

mieinziit  84. 

*a«na,  633. 

marosa,  633. 

myt«a,  119. 

/>«r»vi.  633,  634. 

givcUica,  402,  403. 

wahlber(/ii,  84. 
Antherea 

pentagonutoy  384. 
Anthipes 

aibifrons,  247. 

malayana,      247, 
272. 

monUiger,  247. 

solitaria,  247. 

Bubmoniliger,  247. 
Antbocharis 

antevippe,  74. 

«umf,  74. 

phUgyas,  73. 
Anthophila 

divergens,  222. 

marginalise  310. 
Anthope 

orfw/M,      477,    483, 
484. 
Anthrazantba 

davidisy  351 . 
Anthreptes 

hgpodila,  39. 

longuemarH,  39. 

orientalist  39. 

tephrolttnuif  39. 
Anthropopithecus 

troglodytes,  5,  16. 
Anthus 

cervinus,  28. 

yotf^i,  27. 

pyrrhonotus,  27. 

sordidus,  27. 
Anzabe 

sinensis,  611. 


Apalis 

^u2a,  21. 
Apatura 

trw,  120. 
Apha 

tvchoona,  627. 
Aphelee 

gracilis,  378. 
Aphendala 

/a«?tato,403. 

sericea,  610. 
Aphodius 

apicalis,  372. 

pallidicomiSf  372. 

4-j»ttficto^«,  372. 

sordidus,  372. 

urostigma,  372. 
Apogon 

arafura,  260. 

tf^to/t,  260. 
Apogon  ia 

cupreoviridis,  373. 

splendida,  373. 
Aporia 

cratagi,  120. 
Aporodes 

meUagrisalis,  334. 
Aptenodyte8 

pennanti,  665. 
Aquila 

rapax,  248. 
Aracnnoides 

placenta,  388.  389. 
Archaster 

/ypi««,  388,  389. 
Arohibuteo 

hemilasius,  454. 
Arotia 
I       punctigera,  618. 
1        rosacea,  618. 
1        seriatopunctata,  618. 
I    Ardea 
1       a/6a  modesta,  468. 

cinereat  468. 

jugularis,  528. 
Ardeiralla 

fiamcollis,  186,  203. 

woodfordi,  186,  202. 
Ardetta 

sinensis,  458. 
Arginea 

cingulifera,  83. 
Argira 

purpurata,  675. 
Apgya 

rtt^i^'iiofti,  24. 
Argjnnis 

euphrosyn£,  12<J. 
Argyris 
.        cinerea,  298. 
I        »wm,  647,  655. 


Argyrb 
plagiata,  647. 
snperans,  647. 
superba,  647. 
Ariopbanta 
cicercula,  537. 
myops,  537. 
perpolila,  537. 
(Microoystifl)    mabelm, 

536,537. 
(—)iiuWreA»,  536. 537. 
(— )  ikwmofii,  536,  537. 
Area 
a/&a,  621. 
disoalis,  98. 
jonasi,  647. 
Artaxa 
confusa,  632. 
conspersa,  623,  624. 
digramtna,  297. 
flavinata,  623. 
fratema,  297. 
guttata,  297. 
intensa,  623. 
limbata,  624. 
pulverea,  623,  655. 
piisUla,  297. 
scintillans,  624. 
subflava,  623. 
— ,  YBT.  piperita,  623. 
sulphurescefts,  399. 
tr%jfasciata,  399. 
Artibeus 

perspicillattis,  129. 
Artomyias 

fuliginosuSf  26. 
Asamum 
punctulatum,  378. 
striatum,  378. 
Ario 

accipitrinus,  454. 
ABperoxUeura 
gigantettm,  290. 
japonicum,  290. 
vagini/erum,  290. 
Aspbalia 

cinerea,  300. 
Aspidustemum 

metallicum,  87. 
Aspilatea 

obliguaria,  324. 
susceptaria,  318. 
uvaria^  330. 
Aflterioa 
6tir^o»i,  388. 
CfoA^tM.      384,      388, 
389. 
Astbena 

ochraeea,  321. 
Astbenosoma 
ttrffM,  388. 
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Attrilda 

cinerea,  S2, 

nonnula,  31,  32. 
Astjropeoten 

8p.,384. 

andersoni,  389. 

euryacanthtu,  388. 

hemprickii,    384,    :i88. 
389. 

notograptns,  389. 

polt/acanthu8,  388. 
AitrophjtOD 

clavatum,  388. 
Aitropyga 

/reudenberci,  38B. 

Todiata,  3% 
Astur 

albujularU,    183,    187. 
188. 

cuculoides,  461. 

dampierit  183. 

hoUmeUu,  182. 

palumbariua,  459. 

ptUckeUus,  187. 

s;ie6«,     183,      187, 
188 

ipoo^/brdt,  183,  187, 
188. 
Astura 

puncH/trcUia,  579. 
Affjrmbata 

roaeitmntris,  98. 
Atalapta 

novebcTiicensUi  444. 
At«lla 

columbinOf  64. 
Aterica 

cupavia,  61. 

veronica^  61- 
Athene  ' 

perUta,  47.  I 

AtDcrrurs  I 

qfricana,  16,  16.  I 

At^lmis  ! 

Jap0nica,  618.  ' 

Alractaspis 

tUerrimOy,  51. 

trreffuiatis^  51. 
Attaous 

rt^fo^,  119.  I 

bauhinm-^  84.  j 

et/nthia,  119,  634. 

pemyi,  119. 

pryeri^  634.  , 

w«^a.  634. 

walderi,  634. 
AurauB 

sp..  231. 
AiiBtenia 

BrraHca,  241. 

lehynHn/f^nsisi,  241. 


Axylia 

ptari8,409. 

triseritUa,  409. 
Asanas 

mofi9fia,68. 
Azazta 

rubricans,  226. 
Azeraiops 

/f«,  266. 
Azinis 

oasom^nnf,  338. 


BalftnioepA 

rex,  284,  285,  286^  287, 
288. 
Balatfloa 

agerioideSf  594. 

oc^om^KTuAi^  594. 
Banwdra 

fumatat  396. 
Barbatula 

chrysocoma,  42. 

leucoUgma,  42. 
Bars*ne 

rhndopkila,  602. 
Basiana 

bilineata,  5S7. 
Batis 

tenegcUentiSj  26. 
Batra^jlodea 

verfeoraliSt  90. 
Baza 

guadaleanarensia,  187. 
Bela 

pyramidalis^  567. 
Belenois 

offrippina,' 79. 

calypso,  76v  77,  78-. 

c/y^te,  76. 

dentiyera,  78'. 

ytt^»<?a.  78. 

•Vifa,  78. 

instahiliB,  76w 

lordaca,  79. 

severina,  78. 
Bembecia 

o<k/neripmni8,  592. 

;)«r«M:,  592,  654. 
Beeflomis 

intenMdims,  21, 
Bhima 

unduloea,  404. 
Bintha 

yrariUs,  594. 
BiretA 

pallida,  ^2A, 

plumvea,  620,  65.5, 

Btraminea,  621. 
Birgii* 

//T/ro.  ,S29. 


Bizone 

hamata,  604. 
««e£^a.604. 
Btarina 

(Soriciacus)  berta^tdieri, 
444. 
Blatta 

/twAi,  547. 
Bleptina 
dimissalUf  226. 
funestalit,  23^ 
Bljthipicut 

porphyromeUu,  279. 
Boarmia 
compactaria,  546. 
i«mi/a,  320. 
picata^  320. 
repandata,  120. 
<2am3aiMi,  226. 
trikotaria,  320. 
Booana 
erytkusaUt,  318. 
yravaialis,  545. 
mefuo/tf,  226. 
typioides,  226w 
Bodraza 
aeprata,  576. 
vacttna,  576,  560. 
Bombioator 
iom^'iMii,  123,  125,503, 

511. 
^^n«u^  123, 164. 181. 
Bombycilla 

yarrHla,  459. 
Bombjx 
a^«^63). 
#«»^t,  646. 
amici&oreto,  636w 
anastomosis,  636. 
arKfu&'fiu,  644. 
attrifluoy  622. 
6t(x>/or,  638. 
^       Wro^<>ri<J,  638. 
I       6i/E(2a,644. 
I       eamelinoy  640. 
ntutofiAs,  644. 
i       cer/Aio,  635. 
I       (rAoofiio,  639. 

rkrysorrJktOj  922. 
,        curtvJa,  636. 
1       curvatula,  649. 
(i<N2t>9Ma,  640. 
tnrUnea,  644. 
,       /aj7»,043. 

fasciaieUa,  627. 
I  flavtofa^  654, 
,  >fv«f^,  644. 
'  /i«c«^a,  654. 
yonostigma.  626l 
yriswla,  599. 
I       %trpayHln,  64ft 
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Bombjx 

lubricepeda,  619. 

luctifera,  618. 

mantUirinuSy  626. 

mentkastri,  618. 

miihauserit  641. 

tnoW,  311,  626. 

neustria,  ^21, 

m<M^,  605. 

ockreola,  600. 

palpina,  638. 

plumiffera,  638. 

popuitfoliOy  629. 

pruni,  627. 

purpurea^  616. 

jM^rciw,  120. 

rosea,  602. 

russula,  616. 

tangaica,  621. 

Banguinolenta,  620. 

sinensis,  621. 

Mnex,  605. 

rotf ,  632. 

terrifica,  641. 

trimacula,  640. 

tMit^ncm,  622. 

tTtfifi/a.  643. 

tfftt^a,  599. 

(SaturDia)6a«Aiiik9,84. 

— ,  Tar.  arideola,  599. 

wallickii,  635. 
Bonasia 

hetulina,  467. 
Botjodes 

asialis,  229. 
Botys 

tAruptalis,  230. 

earnealis^  335. 

convectalis,  334. 

carticalis,  335. 

creonalisj  334. 

diffusalis,  335. 

lupulinalis,  335. 

neoclesalis^  334. 

nubilalis,  335. 

pangialis,  335. 

suspicalis,  334. 

tenuialis,  335. 
Braobjoephalus 

ephipptum,  172. 
Brachypteryx 

nipatensiSf  273. 
BradyomlB 

IMi^tt^a,  20. 
Bradytus 

hrempenniSt  370. 
Brahmaea 

carpenteri,  635. 

cfr^Aia,  635. 

Japonica,  635. 

mniszechi,  635. 


Brissus 

unicolor,  384,  388. 
Bryophila 

nigrivittata,  301. 
BubaluB 

ifidicus,  415. 
Bubo 

cinerascens^  47. 

ignavusy  461. 

maculosus,  47. 
BuceroB 

pliccUus,  249. 
Budytes 

^wi,  27. 
Bufo 

calamita,  169,  182. 

regularise  51. 

variabilis,  146.  149. 

varieg(Uus,  169. 

virtrfiff,  169. 

vulgaris^  169. 
Bupnaga 

(^rtcana,  37. 
Burneoia 

leucopogon,  22. 
Butalis 

grisola^  26. 

latirostriSf  465. 
Butastur 

rufipennis,  46. 
Buteo 

plumipes,  461. 
Butorides 

javanica,  187,  202. 
Bythinia 

a^6er«,  52,  54,  55. 

badiella,  54. 

walUri,  54,  55. 


Caoatua 

ducorpsif     187,     188, 
249. 
GacGBcia 

simulana,  337. 
Cacomautis 

tymbonomus,  187,  191. 
Oairina 

rtt^iYa,  469. 
Caligula 

japonica^  633. 

>o«a«i,  633. 
Oallicbroma 

6tt/wr»t,  379. 
Oallicilix 

abraxata,  648. 
Gallidrepaoa 

ar^entifera,  574. 

sctntillaia,  574. 
Oallidula 

>/rffrt,  612 


Callieenia 

^u2a,  603. 
Oallimorpba 

dominula,  120. 

glaucopis,  613. 
OalliostoDia 

hunger/ordi,  568,  570. 
Calliteara 

oZrw^w,  631,  632. 

pseudahietisj  6^2. 

pudibunda,  631. 

~,  var.  roncolor,  631 . 
Callocardia 

guttata,  212. 
Oallopistria 

exotica,  222. 
Oallosune 

daTnarensis,  96. 

deidamurides,  95. 

eveninus,  95. 

vulnerata,  93. 
Callula 

6a/«i<a,  172. 

ptc^fl,  172. 
Calobates 

melanope,  464. 
OaloBnaa 

nicobaricus,  248. 
Calorbamphus 

Aayti,  281. 
Calornie 

metallica,  187. 
Calyphantria 

erythrogengs,  34. 
Camaroptera 

brevicaudata,  22. 
Oatnponotus 

ligniperda,  5.'>1. 

melich/oros,  551. 
Oampotbera 

maculosa,  41. 

nubica,  41. 
Gamptoloma 

interiorata,  615. 
Oanoellaria 

cost  if  era,  568. 

/M«ca,  568,  570. 
Oancroma 

cochlearia,  288. 
Oanis 

anthus,  2. 

attreitf,  2. 

azara,  2. 

chama,  2. 

dingo,  2. 

fiUvipes,  2. 

fulvus,  2. 

griffitki,  2, 140. 

^ffvaniciM,  2. 

lateralis,  2. 

Ifitrans,  2. 
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Canis 

iuput,  1. 

mesomeUis,  2. 

montanus,  265. 

niger,  2. 

occidentals^  1. 

pallidus,  2. 

rtM/f5,  2. 

vfZox,  3. 

virginianuSf  2. 

tWjpes,  2. 
Oanna 

aplendens,  412. 
Canthelia 

(Bffnmalis,  336. 

/«cu;a,336. 
Capnodes 

»^«itoa,  317. 

trifasciata,  317. 
Gaprimulgus 

^o^oXra,  462. 
Carabus 

bilbergi,  368. 

Jiduciaris,  381. 

t^nimi^f^,  381. 

ikukiangenm,  381. 

^<Mwei.  381. 

iuberculo8us,  368. 

van-voUemif  368. 

(Coptolabrus)    angms- 
tut,  381. 
Caradrina 

gjrfema,  303. 

farinaceat  411. 

TtiorpheuSf  303. 

.sabtUoM,  303. 
Gardiosoma 

camifex,  88. 
Garpocapea 

pomoneUa,  338. 
Carpophaga 

6nmcAZ<»^,  186, 199. 

mytistkivoray  522. 

rt{figulat  199. 

vanwyckiiy  521,  522. 

wiartonii    520,    521, 
522. 
Caedis 

eemioa,  211,  213. 
Gastalius 

Mu,  69. 
Casuarius 

bennctti,  658. 
Catadyata 

drusialiSt  228. 
Cafcharsius 

crihricoUu,  86. 

pithecius,  86. 

sctostrisy  86. 
Catocala 

afghana,  313. 


Catocala 
cio/oto,  314. 
jonasH,  314,  315. 
ntvea,  313. 
^o/o,  314,  315. 
pcrshnilis,  314. 


cgclopferis,  68. 

09tm,  68. 
Catopsilia 

pyrency  75. 
Oecropia 

daurica^  462. 
Ceira 

straminea,  621. 
Oephalotis 

peronii,    476,    483, 
484. 
Ceph anodes 

V<w»  294,  581. 
Oerastia 

gubdolcns,  306. 
Oeratites 

jaapideus,  87. 
Ceratobatraohus 

guentheri,  88,  90. 
Ceratoolasis 

barbicomis,  230. 
Ceratophrja 

americana,  170,  171. 

orwflto,  170, 171, 182. 
Cerbera 

odoUam,  119. 
Cercbueis 

alopeXy  4tJ. 

ardesiaca,  47. 

^tnn«Hictt/te«,  46. 
CeroopithecQs 

samangOt  564. 
Oereaium 

nigrum,  539,  540. 

simplex,  540. 
CcrianthuB 

membratutceus,  359. 
Certliia 

cvanocephala,  39. 

Jamiliarie,  463. 

verticalis,  39. 
Oerura 

6^a,  644. 

ermineay  401. 

furcula,  644. 

MmalayanMy  400. 

lanigera,  644. 

menciana,  644. 

vintt/a,  400,  401. 
Ceryle 

litgiibris,  463. 
Cetonia 

breviiar$if,  377. 


Cetonia 
fioricola,  370. 

marmotnta,  877. 

aeulensis,  STI. 

submarmorea,  377. 
Oeyx 

aolitaria,  193. 
Chaerooampa 

andamanenst'e,  220. 

celerio^  220. 

rfo/;^,  584. 

f/p««>r,  120,584. 

m)/iM,220. 

fratema,  584. 

japomca,  584. 

lewisii,  584. 

wiacrom^ra,  584. 

««»st£^,  584. 

oldenlandue,  120,  684. 
CbflBtooneme 

cergjMca,  97. 
Chalcophape 

indiea,  522. 

margarifka,  201. 

natalie,  522. 

etepkam,   201,   522, 
523. 
Cbalooeia 

appendicuUia,  220. 

catM{ato,612. 

pulckeOa,  295. 
Challa 

Mma/;«2ato,  395. 

quadrimacuiata,  395. 
Cnamadeon 

eenegaleneie,  Tar.  /i»vf - 
yato,  50. 
Cbapra 

mat  Mae,  81. 
Charadrius 

c2a?7tar«futs,  49. 

fluviatilis,  49. 

/«/tn«,  456. 

geoffroyiy  528. 

pecuariue,  49. 

tHcoUaris,  49. 
Cbaraxea 

antamboulou,  72. 

rotmzfft,  72. 

>tfr>b*,  60. 

lucreiiue,  60. 

;x>Wi**,  60. 
Charnidaa 

auron^iooi,  296. 
Chasmina 

cggitus,  222. 

^ia^a,  222. 
Chelisochea 

morio,  547. 
Chelonia 

flavida,  61 6t 
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Ohelonia 

rubucens,  var.  amuren- 

virgatat  529. 
OheloQomorpba 

japana^  613. 
Cnersotis 
quadrigigna,  305. 
rectangula,  305. 
Chethooampa 

procemonea^  654. 
Chilena 

nmilU,  207. 
Ohilo 

chryBographeUa^  337. 
ChilonycterU 

nUnffinosOf  129. 
Ohionomera 
argentea^  606. 
superbOf  606. 
Ohirodota 

rv/tfacenf,  389. 
Ohiroleptes 

ausifxUis,  170. 
Chiruromys,    gen.    nor., 
237. 
>r6Mt,  238,  239. 
ChlfomuB 
cof^tfr,  369. 
hoapes,  369. 
JkTO^er,  369. 
virgulifer,  369. 
Chlamjdoselachus 
anguineus,  126. 
Cbloridops 

AoMa,  218. 
Ohlorociohla 

gracUirostrUt  24. 
Ohlorospua 

nnica,  466. 
OboBTOtriche 

niphonia,  624,  625. 
squamosa,  624,  625. 
staudingen,  624,  625. 
Chroioooephalus 
saundersi,  458. 
Chrostogastria 

brevivenis,  627. 
0hry8O0O003rx 
eupreus,  42. 
Chrysodema 

simplex,  538. 
Cbrysomela 
japana,  345. 
obscurofasciata,  346. 
virgata,  346. 
Cbrysomitrii 
spinus,  466. 
Ohrysopblegma 
Jlavinucha,  280. 
punieetu,  279. 


Obrjwpbleffpia 

tomvt.  279. 
Cioindela 
cAtn^MM,  368. 
gemmata,  368. 
japanensis,  368. 
m(2<2et,368. 
sylvatica,  368. 
Giconia 
a/6a,  658. 

bagciana,  468. 
Cidaria 

amplicata,  328. 

brevifasciata,  330. 
jamfza,  329. 
pamphilata,  330. 

rostrifera,  330. 

subrubescens,  329. 

fhomasata,  329. 
Oifuna 

locuples,  632. 
Oimttra 

seclusella,  338. 
Ciiicindela 

iobipennis,  380. 
Cinclus 

jMi/k«t,  463. 
Cinnyris 

ad>t,  38. 

chloropwia,  38. 

euprea,  38. 

erytkroceria,  38. 

frenatus,  197. 

obscura,  38. 

superba,  38. 

verticalis,  38. 
Ginoffon 

askoldfnsis,  585. 

cingulatum,  585. 
CircaetUB 

cineraoeus,  46. 
CirouB 

(gruginosus,  45. 

cyanetts,  461. 
Cisricola 

dnerascens,  23. 

CM^icoto,  23. 

cursitans,  23. 

ferruginea,  23. 

hfpoxantha,  23. 

iodoptera,  22, 

ladoentis,  24. 

lateralis,  23. 

lugnbris,  24. 

marginalis,  23. 

margituUa,  23. 

menfalis,  22,2S. 

navia,24. 

nat4ilensis,  24. 

shranaO,  24. 

/f«f//i,  22. 


Oitdcola 

nf/a,  23. 
damis 

bilineata,  583. 
Clangula 

glaucion,  469. 
Olanis 

bilineata,  587. 

deucalion,  587. 
ClauBilia 

(^/pfiM,  244. 

(PseudonoDia)  aAanira, 
244. 
Oledeobia 

infumatalis,  832,  333. 
Oleis 

biplagiata,  572. 

hypoieuca,  572. 

9im»a,  572,  580. 

nigrescens,  572. 
Cleopatra 

bulimaideSy  54. 

0OTtnt,  54. 
Olifliocampn 

testaoea,  627: 
aitellio 

arenarius,   485,    487, 

488,  490,  491,  492, 
494,  495. 

a^.    485,    487,    488, 

489,  490,  492,  493, 
494. 

Clitumnus 

stUpnoides,  547. 

stilpnus,  547. 
Olontera 

anachoreta,  636. 

anastomosis,  636. 

— ,  yar.  orientalis, 
636. 
Clypeaster 

AwmiTw,  384,  388. 
Olytanthus 

plebepus,  379. 
Clytus 

Aijmi,  879. 
Cneorana 

elegans,  350. 

femoralis,  360. 

fulvicoUis,  350. 
Cnethodonta 

^rtMao0ii9,  642. 
Cobitis 

teenia,  3. 
Coocotbraustee 

vulgaris     japonicns, 
466. 
Oooytodes 

modenta,  223. 
Colaspoides 

chinnim,  343. 
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Colaapoidea 
femaralia,  343. 
mariinij  343. 

spinipes,  343. 
Colias 

pyrene^  75. 
ColiuBpanaer 

axiUaris,  33. 

macruruSf  33. 
CoUita 

aarota,  699. 
Oollocalia 

eacti/bt/a,  520. 

fuciphaga,  108. 

natcUis,  520. 

neglecta^  520. 

apodopygia,  194. 
CoUolopnus 

puntc^tM,  279. 
C<uobooentrotus 

o^ro^,  388. 
Ck>lobu8 

gueresa,  5. 
Cmochirus 

armatus,  389. 
ColoBnas 

m'tfoftonoa,  187. 
Colpodes 

aTTMma,  383. 

«p&ik20fM,  383. 

mtperlUa,  383. 
Columba 

/tt;ia,  521. 

rupestria,  467. 
Columbella 

>i%t,  208,  213. 
Gomposia 

olympia,  120,  121. 
Copris 

ocAi«,  371. 

tripartita,  371. 
Coptooephala 

bifasctata, 
342. 

Artf^m',  342. 

fMzfr,  342. 
CoptolabruB 

^fA»ntt,  369. 

/f«?Ai,  369. 

schrmkii,  369. 

gmaragdinua,  368. 


341, 


iico,  541. 
Coralliophila 

^wrW/o,  209,  213. 
Coraphites 

leucoHSf  29. 
Corbioula 

ptmlla,  5o. 

radiata^  65. 


Coreinia 

/tvt<2a,  329. 
Oorinea 

maihewit  580. 
Comufer 

corrugatus,  88,  90. 

dorsaliSy  90. 

guppifiy  90. 

saiomonig,  88,  90. 

vi^ianiM,  173. 
Corucia 

zebratay  88,  90. 
Oorrus 

japonensiSy  465. 

Aratoatifffms,  218. 

orientalii,  459. 
Corycia 

mytyUUa,  323. 
Oorydon 

aumairanus,  278. 
Corjphooera 

qfricana,  86. 
Oorj-thaix 

leucolophuSy  44. 
Oorjtheola 

cristata,  44. 
Gorytbura 

otmuimoiiMa,  49. 
Cosmetomis 

vexillariua,  40. 
Oosmia 

sp.  n.,  309. 
Oosmopbila 

xanthindyma,  223. 

CO88U0 

eossua,  647. 

ligniperda,  646. 

vicariiM,  646. 
Cossypha 

keuglini,  21. 

verticalia,  21. 
Cotile 

cincta,  40. 
Ootumix 

communis,  467. 

u«surumt<«,  467. 

vulqoria      japonica, 
467. 
Cottle 

ginettsiSf  454. 
Crambus 

luteellua,  337. 
Oraspedia 

persimiltB,  322. 
Crioetodipa<i 

yZatw.     447,      448, 
449. 

parvus,  450. 
Crioetomys 

gambian  us,    10,    16. 
480. 


Cricetulus 

jpA<9ti«,  133. 
Crioetus 

aurtolus,  133. 

iurtecrta,  133. 

calif omicMs,  133. 

cinereus,  134. 

frumentarius^  135. 
,        leucogaMer,  133. 
I        ieucopus,  133. 
I       longicaudatus,     133, 

mexioanus,  138. 

michiganensis,  133. 

mongolicus,  134. 

oitfcvrtM,  134. 

palustris,  133. 

teyA)r»,  133. 

tarriduB,  133. 

^nf«t,  133. 

(Onochymys)  leueogas- 
<<r,  446. 

(Rbipidoroyv)    ^i> 
^uiiiu«,  133. 

(— )fei*«xiac^/*«,133. 

(— )  mastacaHs,  133. 

(— )  «c/aim,  133. 

(->)  sumickrasti,  133. 

(Tbomasomys)  <rtiM- 
r«i»,  134. 

(Yesperimus)  ^euro/w. 
445,447. 

(— )  teyfon.  446. 
Cricula 

trifemestrata,  119. 
OriDia 

rario,  170. 
Criniger 

gutturalis,  272. 

a^rvpt/oiu,  24. 

vtrreauxi,  24, 
Crinodea 

wmmm,  645. 
Criooephalus 

rusticus,  378. 
Criooeris 

cAtn^iwti,  340. 

rugata,  340. 

trtplngiata,  340. 
Critbagra 

barbcta,  37. 
Crooidura 

dariana,  7. 

fuiiginomi,  >*ar.  W- 
cXiim.517,632. 
Orooodilus 

ammicaiHis,  439. 

niioticus,  439. 

porosus,  88,  90. 
Croinileptes 

altiieli*,  258. 
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Cropera 

testaeea,  83. 
Grosnrchus 

/atciatus,  6. 
obacwrvs,  7,  16. 
zebra,  6,  16. 
Cr^rptobranchus 

japonicus,  434. 
OiTptooephalus 
•   ckinenris,  341. 

crucipennis,  Ml . 
Ciyptolopbs 
davimni,  271. 

montis,  271. 
trivirgata,  271. 
Cryptops 

kortemiSt  556. 

inermipes,  556. 
Crypto0oma 

prtBsfarUt  241. 
CuculuB 

coH&nu     tdephonttx, 
466. 

clamosus,  42. 

c«preM«,  42. 

gularu,  42. 

indiewiy  466. 

validua,  42. 
Cuoomaria 

assimilvi,  389. 

/or6«t,  389. 
Culicicapa 

cei/lonensiSy  271. 
Culcita 

^«r.  388. 

nava-ffuinea,  388. 

Kkmiddiana,  388. 
Curubasa 

<n(«n^a,  310. 
Cnscus 

orientnlis,  248. 
Outia 

cervtpicrissa,  276. 

nipa/engis,  276. 
Gyanalcyon 

leucopygitty  193. 
Oyane 

elecipient,  &04. 
Cjanopolius 

cyanus,  465. 
Cjanoptila 

cyanomelana,  465. 
Crclobatis 

'  oUgodactylWy      127, 
128. 
Cjolodus 

woi,  100,  102. 
Cjclophorus 

sp.,  245. 

crasaalabel/a,  244. 

^xcel/ens,  24.*). 

fulgiiratuf.  24  ♦. 


Cydura 

fi«6i/a,100. 
Cjgnopsia 

eygnoide*,  460. 
Oygnus 

9n«nott«,  460. 

o/or,  458. 
Cyligramma 

/<i/offa,  85. 
Cylindrodeimus,   gen. 
nov.,  558. 

kirautus,  558. 
Oymatophora 

(dbicottata,  652. 

ampliata,  652. 

anynstata,  652. 

arctipennis,  653. 

argenteopicta,  652. 

duplaria,  653. 

fTuun'Tna,  653,  655. 

mirabilig,  651. 

octogesima,      652, 
653. 

ocularis,  652. 

or,  652. 

phtmbea,  652. 

punctigera,  653. 

rirficoUis,  653. 

/rw^w,  652,  655. 
Cymotboe 

ctpnts,  61. 
Cynonycteris 

brachgotus,  475, 483. 
484. 
Oypnea 

kungerfordi,  208. 

pyriformis,  208. 
Cyrena 

pusHUi,  55. 

radiata,  55. 
CyretOftomus 

frenatus,  197. 
Cyrtaoantbacris 

di/tparilis,  549. 

fuiilinea,  549. 

melanocerus,  550. 

nigrirome,  550. 
Oyrtonotus 

nt7«M,  370. 
Cystidia 

stratonice,  614. 
Cytberea 

guttata,  213. 

(Caryatis)  kunger/ordi, 
212.  213. 

(— )  iaocardia,  2ia 


I    Dactyletbra 

».♦«,  434. 


Dafili 

ffrw^<7.  460. 


Dahira 

rt<6i^'itOMi,391. 
Danais 

limniace.    Tar.  peHve- 
rana,  57. 
Dapbnusa 

coUigata,  587. 
Daaaratba 

himalayana,  397. 
DasTchira 
oiie^,  631. 
acronycta,  631,  642. 
a/no/a,  632. 
argentata,  632. 

dalberguB,  399. 

incluaa,  399. 

lunulata,  631,  642. 

|>rym,  631. 

pudioa,  631. 

toUtaria,  631. 
Dasymys 

gueinsii,  12, 16. 
Dasypeltitf 

acaW,  51. 
Dasyprocta 

punctata,  129. 
Datanoidea 

sp.,  636. 

approximant,  636,  687, 
655. 

/a*«a/a,  636, 637. 
Deilemera 

albipuncta,  573. 
Deilepbila 

tfr<M,  220. 

euphorbut,  120. 

.Wff,  120,  583. 

livomica,  293. 

rubiginoaa,  583. 
Deiopeia 

cingultfera,  83. 

pulchelia,  83,  120,121, 
615. 
Demaa 

cory/i,  120. 
Demiegretta 

aocm,  187, 202. 
Dendrobates 

tinctorius,  173. 
Dendrocbelidon 

conuita,  278. 

longipennU,  278. 
Dendrofaloo 

ofolon,  461. 
Dendrobyrax 

arboreus,  15. 

fmtnt,  15, 16. 
Dendropbis 

calligaster,  88, 90. 

so/om&nis,  88,  90. 
Dendropicus 

hfrr.wayif,  40. 
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Dentalium 

eompressuMt  569,  570. 
Deomys,  gen.  Doy.,  130. 

ferrugineuB,  130,  135. 
Desmobathra 

niphoplaca^  578. 
Deetolmia 

inaigms,  644. 
Diacmia 

irene,  615. 

rusmla,  615. 

subvaria,  616. 
Diadema 

6o/ma,  223. 

M^9um,  388. 
Diaproroorpha 

trifcuciata^  87. 
DicsBum 

<9nfttm,  107. 
Diohromia 

duplicalis,  226. 
Dicranura 

erminea,  644. 

/«/ina,  643. 

Wntfia,  643. 
DidelphTB 

aunta^  129. 

onncrtvora,  129. 

dimidiata,    353,    354, 
355. 

fmirMtjyia^,  129. 

virginiana,  129. 
Dielephila 

romanovit  583. 
Diffama 

heaneyana,  295. 
Digenea 

a^*i^t)fw,247. 

leucaps,  246. 

malayanay  247. 

monUiger^  247. 

solitaria,  247. 

submomiiger,  246,  247. 
Diludia 

increta,  589. 

nehulosat  571. 
Dionychopius 

niveWf  620. 
Diphtera 

/«e?Mito,408, 

lio^uia,  298. 
Diplotyla 

cydospt/Sfi,  230. 

ochrosema,  230. 
Dipodomys 

<^t^,448,449. 

—  mtikw,  443,  449. 

(20Mrfi,  449. 

pilttfi^448. 
Dipsas 

trrrgnfaris,  ^^  00. 


Dirpbia 

tarquinia^  119. 
Discoglossus 
i>ic^t«,   125,  164, 
500. 
Diesodectes 

ardesiacus,  47. 
Distenia 

japonica,  378. 
Dociraya 

aquilinecUa,  330. 

Kmruz.  330. 
Dolichosticba 

perinep\e$,  2SV). 
Doliohos 

flamcordis,  371. 
Dorika 

tanguincUnta,  310. 
Doththa 

meaenierialu,  22S. 
Dracenura 

agramma,  229. 

asthenofa,  229. 

myota^  229. 
Dragana 

;>^»«i/m,  545. 
Drepana 

octtto,  649. 

crocM.  649,  655. 

curtxUula,  649. 

falcataria,  649. 

^ta,  649. 

^f7>^pi(^,  648. 

kyalina^  401. 

japonica^  648. 

/i/oetikz,  401,  402. 

paUeolus,  648. 

patrana,  648. 

M!a&io5a,64a 

nTniUimOy  402. 
Drepanulidea 

rufulus,  654. 

j9a;te>/iM,  64a 
Drymocataphus 

nigricapUcUns,  275. 
Drymocicbla 

tfiaxna,  21. 
DrymcBca 

cancolor,  23. 

fnys^ocfa,  22. 
Drymoioa 

curmrostrist  24. 

ntUalensiSj  24. 

ttrangeif  24. 
Drymonia 

cAdoma,  639,  640. 

circumscripfa,  643. 

<20^64O,655. 

manleyi,  369,  565. 

permagnOf  643. 

frimaru/a,  640, 


181, 


Dryoaoopufl 

<#fft8,25. 

mUpkureipectut,  25. 
DrypU 

<20jiAi^371. 
Durgella 

/^fMCflf/o,  241. 
Dyphlefaia 

trimtnU,  98. 
Dy«ronia 

aUnvitta,  316. 

afki/if,  316. 

arctotania^  316. 

confident^  316. 

la^fcueia,  316. 

olympia,  316. 

Eacles 

imperialism  120. 
Eariaa 

chiorana,  606. 
ckrcmataria,  605. 
/tm^iia,605. 
ochroUucana^  606. 
pudicana,  60(6. 
roaeifera,  606. 
Echinaster 

pttr/wm«,  384,388. 
Eohinodiscus 

A^/brig,  384.  388. 
Eohinolampaa 

oviformi$,  384,  388. 
Echinomel^ra 

lucunter,  384, 38a 
o&^o,  38a 
Echinoneofl 

c^r/a8^!ami»,  388. 
ScniDOthrix 

ca/aiMorta,  388. 
Echinus 

aft^ffA»n»,  38a 
Edectus 
iw^2t>roc  240. 
folychloruB,  187,  189. 
Edema 

niviUnea,  638,  655. 
Edoliifloroa 
eryiknpygium,  184, 196. 
erythrcpogon^  196. 
fMrao^um,  184, 185. 
Egnasia 

erdnna,  317. 
Slainea 
paganOy  107. 
r^fejfoiw,  107. 
Elcysuia 

6tEf»AMw2a,  612. 
Eleotru 
e/^o6',  262. 
Ao^e^n,  261. 
macro/rpidofa,  261. 
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Elminia 

longieauda  minor,  27. 

teresUa,  27. 
Emballonura 

niffrescens,    479,    483, 
484. 
Emberiza 

castaneiceps,  465. 

fucatOj  46.5. 

rustica,  456. 

spodocephaia,  466. 
Embolophorus 

fHHUus,  423. 
Eminia 

lepida,2\. 
Empusa 

egetuit  88. 
EDgina 

angtUata,  210,  213. 
Enyffnis 

biSronii,  90. 

carincUus,  88,  90. 
Enys 

onc^tt^,  585. 
Eophona 

melanura,  456. 
Eos 

cardinalis,  187.  190. 
Epacromia 

ru/oatriata,  550. 
Epicopeia 

menda,  6]  2. 

simulans,  611,  655. 
Epifidonia 

signata,  323. 
Epilaohna 

sp.,  539. 
EpinepbeluB 

retoiUi,  259. 
Epomophorus 

franqueti,  7,  16. 

(Hypsignatbus)    ^um- 
strnsuSj  7,  16. 
Erastn'a 

mandsckuriana,  609. 

vermiculataj  222. 
Erebangela 

melanaugesy  230. 
Erebus 

alhidnctus,  315. 
Eremomela 

elegans,  22. 
Erilito 

modestaliSt  579. 
Eromene 

ocellea,  337. 
Eronia 

cleodora,  96. 

dUatata,  96. 
Eroeia 

conchf feral i$j  228. 


Erytbropygia 

ruficaudaj  21. 
Errthrostenia 

&^^,  465. 
Erytbrura 

prasina,  140. 

psiftacea^  140. 

trichroa,  197. 
Esacus 

magnirostris,  201. 
Estigmeue 

lactinea,  620. 

menthagt7%  618. 

moerenSj  618. 
Estrelda 

<Mifrj/£i,  32. 

cUricapiUa,  32. 

cinerea,  32. 

nonnuia,  31. 

paludicola,  32. 

rhopopgga,  32. 

»ubjlava,  32. 
Eterusia 

euchromoidesy 
613. 

pulchella,  295. 

remofa,  612. 

triliturata^  295. 
Exocoetus 

altipinnis,  265. 

kaiopron,  265. 
Eubapoe 

brevkomis,  296. 

guniaria,  296. 
Eubolia 

nasifera,  331. 
Eucbloo 

cardamines,  120. 
Euoblora 

viridis,  374. 
Eucbromia 

fulvida,  82. 

gantjTnede,  571. 

octoinaculata,  594. 

sperchius,  82. 
Eudragana,    geu.    dot., 
545. 

limbata^  545. 
Eudroraias 

asiaiicus,  49. 
Eudjnamis 

cvatwcephala,  191. 
Euajptes 

chrgsocome,  26.'>. 
Eudyptula 

w»;k>r,  252,  253. 
Eugoa 

^rwfti,  604. 

obscura,  604,  655. 
Eumelia 

rosalia,  578. 


Eumeta 

minuscula,  598. 

prgerif  598. 

ttjarrfii,  598. 
Eupbiedra 

0/a<«,  61. 
Eupitbecia 

sp.,  331. 

quadripunctaia^  3:^1 . 

trimgnata,  331. 
Euplecfca 

ataraftensis,  243. 

falcata,  243. 

hdicifera,  243. 

mammUlarUt  243. 

pansa,  243. 

pingoungensiSy  242. 
Euplectes 

Jtammiceps^  33. 

ladoensis^  33. 

^aAa,  33. 
Euplexia 

albavittata,  293,  308. 

pectinata,  293,  308. 
Euprepia 

cata,  617. 

phaaaama,  617. 
,        — ,     Tar.     auripennis^ 
'  617. 

Euproctis 

abdominalis,  398. 

irrorata,  545. 

/>o«^iea,  398. 

pggmaa,  297. 
Eupterote 

Jratema,  406. 

invalida,  406. 
Euptycbia 

ocirrhoe,  60. 
Eurbipia 

ftowArcrt,  98. 
Euripus 

lucasioidea,  79. 
Eurois 

auriplena.,  308. 

wVen^,  308. 
Eurypbene 

9t«(^Aroft,  91. 

plisfonax,  61. 

vhlacea,  91. 
Eurystomus 

^Ar,44. 

crassirostrtSf      187, 
194. 

orientalig,  462. 
Eurytele 

<f 7^077^,92. 

melicerte,  92. 

ophione,  92. 
Eusohema 

/«7o«a,  576. 
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Euflemia 

japana^  613. 

siriella,  571.  680. 

villicoides,  613. 

Ufoodfordiit  571. 
Euspiza 

Eustetha 

flaviventrU,  349. 

ehoracica,  348,  349. 
Eutricha 

dolosa,  627. 

excellens,  627. 

Jentcni^  627. 

jn'nt,  627. 

remota,  628. 

sonata^  627. 


Faloo 

ardesiactis,  47. 

communis^  459. 

ctivMrt,46. 

A0fk^5tmi,  461. 

ruficollis,  46. 

subbuteo,  459,461. 
Fells 

caligcUa,  6,  16. 

—  aomesticata^  6. 

xerval,  5. 

servalinoy  5,  6,  16. 
Fentoaia 

(evM,  644. 

ocypete,  644. 
Fierasfer 

homei,2&b, 
FranoolinuB 

granti,  48. 

icterorhynchua^  48. 

pileatuBt  48. 

oehrogcister^  48. 

sAoantor,  48. 
Fratercola 

arctica,  252,  253. 
Fregata 

aquilay  529. 
Pringilla 

cA^ris.  218. 

montifringiUa^  466. 
Fringillaria 

capensis,  37. 

/or6«»,  37. 

major^  37. 

arUntalia,  37. 
Fromia 

tWu»,  388. 

fiu%K>re^  38H. 

jfttwittto,  388.  389. 
PrugileguB 

pasfhttiti*r^  4(i.'». 


Fulix 

Migula,  460. 

mariia,  460. 
Funioulina 

quadranffularis,  267. 

Gtderita 

7nodest<Lt  28. 
Ghileruoa 

fulminaniy  351. 
Gkleruoella 

punct<Uo8triafa,  351. 
G^laffo 

demidoffif  5,  16. 
Galerida 

cristata  coreensis,  4M. 
Gbierita 

cristata^  29. 
Gollicrex 

einerea^  469. 
Gallinago 

hyenuUiSf  459. 
I       acohpaoinoy  468. 

stenura^  468. 
Gallus 

domesticus,  187. 
Garapola 

noctiSf  614. 
Gampsorhynch  im 

saturatior^  273. 

torquatus,  274. 
Gknoris 

roptf,  76. 
Garrulufl 

&miM2^  465. 
Gastropaoha 

alnifolia,  629. 

ilicifoUa,  628. 

— ,    var.  japonica, 
628. 

popuiifolia,  629. 

qwerctfolia^  629. 

visA^tf ,  298. 
Gayialis 

ffongeiicui,  439. 
GiUEcdla 

ffranti,  4. 

thomsoni,  4. 
Gecinus 

caf»iM,466. 

punicetia,  279. 
Gkoko 

/m^^',  535. 

pumUua^  535. 

trO^flM,  90. 
Gehyra 

ooeantoa,  88, 90. 
Gelastocera 

ear«6to,606. 
GMechia 

sp.,  338. 


G^netta 

%rtfia,6. 
GecJcorypha 

nuxUstOt  28. 
G^eoffrojiue 

heieroclitus,  187,  189. 
Geometra 

mifiioto,  602. 
Georyobus 

damarensis,  14. 

oc*Arac«o-cmtfmM,    14, 
16. 
Gerbillus 

sp.,  10. 

teucogcater^  10. 
Gerres 

altispinitt  260. 

«^i^,260. 
Gboria 

ooUitoidu,  601. 
Glaphjra 

atonuxa,  607. 
Glareola 

tfmmi,  18, 49. 

megapoda,  49. 

nuchalU,  49. 
Glaucidium 

perlatum^  47. 
Globioera 

r«;^ru^  187.  199. 
Glossopbaga 

soricina,  129. 
Glupbisia 

indica,  405. 
Glutopbrissa 

contracted  75. 

epaphia,  75. 

maiathat  75. 

«a6a,  75. 
Glycjpbana 

beHfni,  377. 

(Tt^reo^,  376. 
fmviatemma,  377. 
Jucunda, 377. 

— ,    var.    argvt'otiicta, 
377. 

hnmi,  377. 
pitifera,  377. 

viridiopaea,  377. 
Glypbodes 

exeetaalis,  579. 

</o/a^,  229. 
Gneeia 

menippcy  66. 
jpwTWMifl,  66. 
jMMMid^fna,  66. 
Chiopbodes 

dtifer$a,  58. 
Gnophos 

<iM^ii«^^i/a,  321. 

isovutra,  321. 
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Gnophos 

mucidaria^  321. 

obtectaria,  321. 

perlita,  321. 
Gobius 

liftoreus,  261. 
Godana 

simulana^  337. 
Golundi 

pulcheUa,  11. 
Gomalia 

elmUy  81. 
Gomelia 

albofatciata,  81. 
Gonatbothlibu8 

erotoidest  220. 
Goniodiscus 

articulaiuM,  3S9. 
Gonitis  % 

w/i/rtx,  223. 

vuipUuLy  223. 

xanfhochroa,  223. 
Gonoclostera 

latipennu,  636. 

timonides,  636. 
Gonodela 

fusromnrginata^  323. 

gtniearia,  323. 

streniataria,  323. 
Gonopbora 

£i€ra«r,  650,  651. 

— ,   var.  inter  media  t 
661. 

derasoideSf  651. 
Gonjooephalus 

godeffroyi,  90. 
Gorgopia 

nipionicaf  645. 
Govirana 

bipars,  597. 
Graminodes 

alcyona,  225,  231. 

<i«/^a,  225. 

geometrica,  So. 

oculicola,  225. 

stolida,  317. 
Graministes 

punctatiis,  260. 
Grapbtpbora 

cane^etis  306. 

cognata,  307. 

eomptUf  221. 

rfaAit*.  293.  306,  307. 

ravida^  306. 

valida,  303. 
Graucalus 

elegans,  187. 

holopolius,  184,  196. 

pectoralU^  25. 

puMuM,  184,  187,  ISm. 

^r/ai'm,  187.  196. 


Griis 

leucauchen,  468. 

teucogeranus,  657. 

viridirostris,  468. 
Gryllacria 

rufovaria^  548. 

tesaeUata,  548. 

variabilis,  548. 
GymnodactyluB 

vMrmaratus,  529, 534. 

pelagicHSf  90. 
Gjmnopbtbalaius 

quadrilineatus,  352. 

Habropyga 

hypomelfsna,  31. 

<rnorhroa,  31. 

$iihflava,  32. 

tenerrifiia,  32. 
Habrosyne 

<jfcraM,  406. 

fnifema,  406. 

indicaf  407. 
Hadena 

a^ljuncta,  308. 

rhenopodii,  308. 

thfxlassina,  308. 
Haemntopus 

osculanSf  459. 
Halcyon 

cofomandus,  454. 

leucopygia,  187, 193. 

pHeatus,  462. 

«a»r^a,  187,  193. 

sauropha^a,  187,  193. 

tristramt,  193. 
Haliaetus 

albicUla.  453. 

branickii,  451. 

leuroga^ter,  187, 188. 

pelagicits,  452,  453. 
Ilaliastur 

girrencra,  187,  188. 
Hamanumida 

dadalw,  61. 
Haplodactyla 

andamanensiSy  387. 

au»trali8,    385,    387, 
389. 
Hapsifera 

sec/me/fa,  338. 
Harpaotea 

rrgtkrocephalfu%  280. 

hodgmni,  28<». 

kasumba,  280. 

oreskius,  280. 
Harpalus 

chalcenfusy  370. 

crates,  370. 

griseus,  370. 

ntgicoHis,  370. 


Harpalus 

^orrffM,  370. 
Harp;pa 

iwfl>r,      476,      483, 
484. 

ocypete,  644. 

taceatwwskii,  643. 
Hecatera 

modesta,  309. 
Heleioporus 

ajbopunotatusy  170. 
Helitbis 

armigeray  309. 

peltigera,  309. 
Helix 

akoutangensis,  242. 

6oxa//t,  211.  2J3. 

cyclostremoides^    212, 
213 

Aw^/o/ii,  242. 

oldhami,  242. 

succinct  a ,  212. 

(Geresella)    hariola, 
242. 

(Planispira)    sculptu- 
rita,  242. 

(Plectopylis)  perarcta, 
243. 

( — )  ponsonbgi,  243. 

iXrachia)  clams,  242. 
~ )  eTn^TMz^f,  242. 
Hellula 

undaliSf  335. 
Heloderma 

stispectum,  266. 
Hemaris 

fl#««,  582. 

a/^tfrwafa,  581,582. 

bambyll{fannis,  581. 

cynniris,  220. 

cvnoglossum,  120. 

/wfiformis,  391,  581. 

Ay/cM,  511. 

mandarina,  581. 

radians,  581. 

saundersiiy  294. 

siebo/di,  582. 

simillima,  391. 
Hemerophila 

su^yplagiaia,  320. 
Heniidactylus 

brookii,  50. 
Heinieuryalid,  384. 
Hemipleota 

humphreysiana,  242. 

zimmayensiSy  241. 
Heraitubifex 

benedii,  494. 

insigniSf  494. 
Henucba 

drlrgorguei,  84. 
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HepialuB  ' 

amulus,  645.  I 

excrescem,  645,  646. 
hecim,  645.  • 

pauperatus^  646.  | 

vellfda,  645. 
Herbula 
cespitalis,  334.  I 

meleagrisalis,  334. 
Herpienia  ; 

iterata^  96. 
meianaryey  96. 
HerporniB 

xantholeuca^  275. 
Hesperia 
&iAP,97. 
foreatan,  81. 
inconapicua,  81. 
keUhloa,  97. 
mathiaa,  81. 
Heeperoniys 

longicaudatus,  134. 
obicuruSy  134. 
Heteraspis 
impenaliSy  345. 
nitidimmay  345. 
vM^tto,  345. 
Heterooainpa 

banstriga,  400. 
Heterogenea 
oanjuncta,  611. 
flavidorsalis,  611. 
— ,   var.  fiucioo8t€Ui8f 

611. 
A^0n«,6O9.655. 
hiUtratay  610. 
hilartda,  610. 
prineeps,  610. 
unou^,  609. 
Heterolooba  , 

phanico-Ugniaiaf  319.      i 
Heteropan  | 

(io2<m«.  220,  231.  | 

Heterophasia  j 

simiuimay  274. 
Heteropoda 

t«na/orta,561. 
Heterosoele 

incanus,  457.  ^ 

nipposiderus  ' 

<?er»inM«,  478,483,484.   1 

rfwdewa.  478, 483.  484. 

triciispidatM,  478,  483,  ^ 

484.  I 

Hippoiion  | 

ceUriOy  293. 
Hirundo 
;J/</'<fra,  40.  I 

qardoni,  40.  | 

gidturuliii.  4(>2. 
rust  tea.  40. 


Hirundo 
Bemirufa,  40. 
»mithi,  40. 

^oA^ica,  187, 194. 
Hololepta 

sp.,  538. 
Holothuria 

rtMwffl,  389. 

a;ytM,  389. 

tt^ra,  385. 389. 

<xu2<!//»,  389. 

C€Bsarea,  389. 

a£u/»,  389. 
fuacO'Cinereay  389. 

iftUians,  389. 

impaiiewty  389. 

insiffniSy  389. 

/tii«a/a,  389. 

maculatay  389. 

marmoratay  385,  389. 

monacarioy  385,  389. 

«^a,  387. 

ondaatjeiy  389. 

papillata,  389. 

pardalis,  389. 

peregrina,  389. 

«fa^ra,  389. 

spintferay  389. 

mgabunday  385,  387. 
389. 
HomalattuB 

auratusy  561 . 
Homoea 

clathruniy  317. 
Homoptora 

vi7tff,  313. 
Homopus 

areotaiuSy  251. 

frmaraliSy  251. 

aignatusy  251. 
Hopatnim 

sp.,  538. 
Hoplia 

rufipeSy  372. 
Ho{docephalu8 

melanumsy  88,  90. 

|>ar.  89, 90. 

porphyriaca,  89. 

wood/ordiiy  88,  89,  90. 
Hoplopterus 

«pttio»u«.  49. 
Iloplostemus 

japonicuSy  373. 
Hormisa 

cramboides,  317. 
Hulodes 

carafMa,  575. 
Hupodonta 

carticalis,  639. 
Hyamia 

sp..  226. 


Hjamia 

palpiiaiiSy  22d. 
HjbLea 

;>ti«ra,223. 
Hybocampa 

miihauaeriy  641. 
Hjboma 
diuisa,  408. 
Uri^osa,  409. 
Hjdnl  lodes 
sp.,  545. 
erythusalisy  318. 
groMUiliSy  545. 
Hydrooampa 
aquaiiii8y  579. 
^ort<rfM,  334. 
HyU 
aibopunctatoy  167,  168. 
ai*or«,  167,  169,  181. 
496.  497,  498,  500. 
501,511. 
buergeriy  2U5. 
c«m«Z«i,  146,  151.160. 
167,  181,  498.  501. 
511. 
ewingiu  167. 
freycineti,     167.    497. 

601,511. 
^A«fM/a.  151, 167. 169. 

501. 
/i»^f  a,  90. 
macrops,  88,  90. 
jxjiWMt,  1(57,  498,  499. 

501,502,511. 
<JUMz«r0jMi«,  90. 
Hylfsocaroinus 
Attwii,  563,  .'>64. 
no^z^,  561,563.  564. 
Hyliota 
flavigastra,  26. 
orientaHsy  26. 
Hylipsornis 

sawadoriy  37. 
Hylodes 

martimcemsiSy  170.503. 
Hyloicus 
caUgineuM,  .58^. 
davidisy  589. 
pinastri,  588. 
Hylopbila 
prtxsinanay  606. 
«y/pAa,  606.  607. 
Hymenia 
fascialia,  229. 
recurvalisy  229,  333. 
Hypanis 
acheloiay  64. 
goetziuSy  64. 
ilitkt/iay  64. 
Hypargus 
monteiriy  30. 
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Hjpena 
abduoalis,  317. 

Hypsomadius 

Junonia 

twi^iw,  650. 

6oc^,  62,  63. 

amausialis,  317. 
columbaris,  317. 

Hyreua 

c<j6r«»«,  62. 

/tn^tfiM,  69. 

cAort?7t«n«,  64. 

cvrviferalis,  317. 

c^ta,  62. 

laceraialia,  317. 

IbU 

cloantha,  63. 

atmiclusalis,  576. 

fi^ppoii,  468. 

cuama,  63. 

Hjper(H>mpa 

—  wfKfJWM,  468. 
Icambodda 

gelami,  64. 
fc-e,  62,  63. 

Hyperythra 

rf<»Ww,394. 

infracta,  56,  63. 

Umbolaria,  318. 

Icteropsis 

micromera,  64. 

/tf^«a,  318. 

crocoto,  35. 

ocyafe,  62. 

/u^eo^a,  318. 

Ictidonyx 

orifhi/ia,  62. 

penieUlaria,  318. 

pelargo,  64. 

Hyphanfcica 

Idsa 

^/>A/a,  63. 

cardincUis,  33. 

mtf^oikia,  322. 

<iwiiAo«,62,63. 

A<99Ra^ce7>Aa/^,  33. 

jpo/Zkia,  322. 

^Az,64. 

HTphantornis 

Iguana 

wallncei,  62. 

abyssinica,  36. 

croca<a,34. 

Ilatda 

dimidiata,  36. 

oephuaalia,  303. 

Eanma 

m«mn»,  34. 

Dliberis 

£&t»fate,407. 

nnensis,  505. 

aimiTM,  407. 

/ii^«?fa,  35.' 

lUibns 

Eatha 

oculariua,  34. 

sp.  ?.  595. 

aprica,  599. 

vUellinua,  35. 

sinenna,  595. 

Kerivoula 

Hjpocala 

<mte,  595. 

AanitcwM484. 

Ilyodrilus 

Hypochera 

coccineus,  494. 

Labidora 

io,  119. 

Indicator 

9igricamia,  546. 

Hjpolais 

mim,  18,  43. 

Laoerta 

potficea,  20. 

vunor,  43. 

muralia,  501. 

HTpolimnaA 

Ino 

Lachana 

o/bTu^,  542,  543. 

chinenms,  595. 

2a^>t<m«u,398. 

antiffone,  543,  544. 

lodis 

Laohnoonema 

^tna.543. 

ehecometOf  227, 577. 

d^urbani,  68. 

MMna,61. 

minutaia,  577. 

/is^m.  542. 
misippus,  60,  61. 

Isopteryx 
nfftiiferaUs,  230. 

ap.,  373. 
&mphaiia,  373. 

mofUrouzieH,  543. 

Ispida 
ben^aUnsia,  463. 

m^oao,  373. 

»io«foyt.543. 

paraUela,  373. 

iKif«»t,543. 

Ispidina 

Lacides 

nerina,  542. 

jwc^a,  41. 

;fci«,295. 

otaheita,  543. 

LialuB 

Lffilia 

/tM0tM,2O5. 

coroom,  621. 

;wfoAra,  543. 

leucorhinua^  173. 

gigantea,  621. 

mUmacia,  61. 

opiathorhodua,  205. 

ainenaia,  621. 

HypolYOsena 
phiUipua,  69. 

«trico/o,  205. 
achma/rdanua,  503. 

Laeamnum 
decaganale,  384,  388. 

(Tatura)  packcUica,  69. 

m/tu^tcua,  205. 

depraaaum,  384,  388, 

Hyponomeuta 

Lddia 

389. 

cyaniventria,  272. 

Lagarufl 

millepunctatellua,  338. 

aberrana,  370. 

^t,  338. 

Jana 

nimbatua,  370. 

Hypopyra 

gracUia,  83. 

aulcitaraia,  370. 

capcntiBy  98. 

atrigina,  83. 

Lagonoeticta 

extricaru,  315. 

Jartheza 

dtaiia,  572. 

chryaographella^  337. 

minima,  31. 

Jtmonia 

ctnochroa,  31. 

aemt/itfca,  572. 

albicincta,  62,  63. 

rora,  31. 

woodfordi,  221.  231. 

ameatria,  63. 

aenegala,  31. 
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Lagoptera 

eleganSf  316. 

magicaf  224. 

fntniooeo,  224. 
Lagyra 

mycitema,  677. 

talaca^  bll. 
Lamia 

adelpha,  379. 

textor,379, 
Lamiomimus 

gottschei,  379. 
Lampides 

ct/clopteriSf  OS. 
Lamprococoyx 

basalts,  191. 
Lamproooliufl 

spUndidm,  37. 
Lamprocoraz 

grandis,  187, 198. 

;ntfior,  198. 
Laniarius 

suffure^^ectus,  25. 
Lanius 

excubUor,  291. 

gubemafoTf  25. 

«i»nor,  657.  662. 

ra<2(20t,  291. 

sphenocerctts,  4f^ 

vittatus,  291. 
Laphria 

ocin/ocies,  556. 

niaroc48rulea,  556. 
Laphria 

emarginata,  351. 
Laphygma 

exigua,  304. 

aqualida,  221. 
Larentia 

6«jora,  228,  231. 

cofUurbata,  327. 
Laria 

l-nigrumy  622. 
Larua 

crrcAtnnafw,  458. 

ebumea,  292. 
LarriTora 

sibilansj  455. 
Lasiocampa 

fasciatella,  627. 

prtiwf ,  627. 

remota,  628. 

strigula,  297. 
Laurion 

remota,  612. 
Lebeda 

*<•*«,  628. 
Labia 

caligata,  382. 

chrysomyia,  382. 

C(7/^«^,  381. 


Labia 

tfiip^,  382. 

/Msca,  382. 

laf ossein  yar.  cctUtiis, 
381. 

xanthophanat  382. 
Leiothrix 

TtUtraia,  274. 
Lema 

melanopa,  351. 
Leooyma 

diame,  222. 

^i^io/is,  222. 
Lepidodaotylua 

guppyi,  90. 

woodfordi^  90. 
Lepiata 

bmbaia,  98. 

pandula,  98. 
Lepooeatea 

porphgromelaSf  279. 

pgrrMtiSf  279. 
Leptaulaz 

ap.,  538,  540. 

ttm&riensis,  540. 
Leptodaotjlua 

albilabris,  170. 

pentadaciylus,      170, 
182. 
Leptopoma 

mouhoti,  536,  537. 
Leptoaoma 

aolaensis,  573. 

/!«<cofio^,  83. 

aarmocflf/a^m,  673. 
Leptura 

o^m,  378. 

ciWte,  378. 

ati0ce(20«iaa,  378. 

(Pidonia)    gibbicollis, 
378. 

(Stenura)    arcTva^a, 
378. 
Lepua 

cuAtctf/ua,  434. 

timidus,  434. 
Leucania 

ap.,  574. 

b^fasciatct,  410. 

bistrigata,  292,  301. 

extranea,  301. 

griseifasciata,  410. 

inferens,  221. 

irrorata,  409. 

/-o^^m,  292,  301. 

forcyi.  301. 

penicUkUa,  292,  301. 

pereisa^  410. 

MAtpwuc^a,  301. 
Leudnodea 

exemptalis,  336. 


Leuooma 

auripeSf  622. 

breviecmia,  621. 

atfi/Zaoo,  Tar.  piperita, 
623. 

au^M^vo,  621. 
Leucophaaia 

sglvicola,  70. 
Ligdia 

oiitfa^ato,  326. 

OMTfoto,  325. 
Lima 

coiic«n^r»ea,  207,  213. 

cof^tf^o,  208. 

dunkerif  208. 

excavaia,  207. 

goliathf  207. 

japonica,  208. 

lamintfera^  208. 

foto,20a 

ami^iU,  207,  2ia 

tahvtemis,  206. 

^orreaioiui,  208. 

zeaiandiea,  207. 
Limaoodea 

casianms,  609. 

oon/ttMcto,  611. 

AOorw,  610. 
Limantria 


Tar.  jMHmicOt 
630. 
Limenitia 
a%Aa,  120. 

eUcippaides,  67. 

alcvppuSy  67. 

ckrytippm,  67,  61. 

ifc%tt,  57,  61. 
Limnooanrinua 

intermedins,     663, 
564. 
Linmodynaatea 

dorsalis,  17a 

toamanteiMis,      170, 
182. 
Iiimonidromiia 

tiu^icTna,  278, 464. 
Limoaa 

467. 
Lina 

i^m^tiM^a,  361. 
Linckia 

Avvuroto,  384,  388. 

jMict>k»,38a 
Liochelea 

australasuBt  656. 
Liparia 

jcoft/AorrildM,  297. 
Liptena 

aoN^tMiiea,  67. 
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Liptena 

unduiaris,  67. 
Lithoeia 

adaucta,  509. 

fggrota,  699. 

ajllineola,  600,  654. 

aprica,  599. 

coreana,  600.  654. 

cribratay  699. 

debUis,  699. 

deplana,  600. 

gigantea,  601. 

griseola,  599. 

helveola,  600. 

iniTnacuiata,  600. 

japonica,  600,  654. 

i<9tr»8,  600. 

muacerda,  599. 

paveacens,  600. 

tf^rto^a,  602. 

imfto,  599. 

ve^tf^^o,  600. 
Littorina 

grano-costataj  536. 

inaularis,  536. 
LobiTanellus 

inomatuSy  457. 
Lobopelta 

dimimUa,  551. 
Locustella 

fasciolata,  455. 
Lophoceras 

faaeiatus,  41, 
Lophocosma 

atriplaga^  641. 
Lophopteryx 

camelina^  640. 

cmcm/^,  640. 

/a<2i8^\  640. 

piym,  641. 
Lophura 

aangaica^  583. 
LophuromyB 

flavo^unctatus,  14. 

sikapim,      13,      14, 
16. 
Loiius 

cardintUis,  249. 

chhrocercus,      187, 
190. 
LoTenia 

ehngata,  384, 388. 
Loxia 

curvirostra  aOnventris, 
466. 
Loxioides 

6af/{0nt,  2ia 
Luidia 

sp.,  384. 

forficifer,  389. 

AoiY^fcrfcArit,  384,  388. 


Luidia 

macu/ata,    384,    388, 
389. 
Luperodes 

nigripennia,  350. 
LuUanufl 

argerUimacviatus,  260. 
Lutra 

lepUmyx^  564. 
LjcflBna 

asopuSy  68. 

«?f^«ian,  120. 

knyma,  69. 

moriqua,  68. 

o«rM,  68. 

pulchra,  68. 
Ljdenesthes 

prmcepSf  69. 
Ljcaon 

pictu3f  7. 
Lycauget 

demissus,  322. 

relictata,  322. 
Lygseua 

longiusoultts,  553. 

tmrvftacena^  553. 
LygodaotyluB 

gutturaliSf  50. 
Lygosoma 

albofaaciatum,     88, 
90. 

anoiia,  90. 

concinnatumy  90. 

cyanogaster,  88,  90. 

cganwrum,  88,  90. 

nativUaHs,    529,    534, 
536. 

nigrum,  88,  90. 

ffnaragdinum,  90. 

aolomoniSy  90. 

woo4fardi,  90. 
Lygropifl 

sirioxanthat  229. 
Lymantria 

albo/cucia,  629,  655. 

aurora,  629. 

— ,    Tar.  /««»,    629, 
655. 

camecolor,  399. 

cofkjo/or,  399. 

dispar,  630. 

fumida,  630. 

japonka,  630. 

margittatat  399. 

moiKur^,  631. 

n^a,  399. 

;>fMt//^,  399. 

superans,  298. 

umhrosa,  630. 
Lymnodynafites 

iasmanietuis,  503. 


Lynoornis 

temnUnoJHf  278. 
Lyssidia 

mutaia,  577. 

Macaria 

streniatariay  323. 
Macrocblamys 

cons^a,  241. 
Macrooorax 

woodfordi,    185,    186, 
187.  198,  249. 
Macroglossa 

8p.,220. 

a#itM,  582. 

bombylanst  582. 

fulvicaudata,  571. 

pyrrhosticta,  582. 

«a^a,  582. 

saundersii,  294. 

sieboldi,  582. 

steUatarum^  582. 
Maorogloflsus 

australis,    476,    483, 
484. 

mtnmtM,  Tar.  australia, 
476. 
Maoronus 

ptilosuSy  275. 
Macronyx 

croceuSf  28. 
Macropteryx 

comattis,  278. 

longipennis,  278. 

mystacea,  187,  194. 
Macropygia 

rvfo-castanea,    187, 
200. 
MacroBila 

inexacta,  588. 
Mflschotypa 

fuliainosa,  380. 
Magufaba 

mctstaliSf  317. 
MahaBona 

hockingii,  307. 
Malacomys 
ferrupineust  130. 

longtpeSf  11,  16. 
Malletia 

angulata,  208,  213. 
Mamestra 

brassica,  302. 

chalybeaia,  302. 

dolorosa,  302. 

n^«rrtma,  302. 

stoliczka,  302. 
Mania 

tricuBpis,  16. 
Biarasmia 

ourM,  230. 
47* 
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eriiitalia,  230. 
Mareoa 

pefuiope,  460. 
Maretia 

0/^,388. 
Margaronia 

atlitalis,  579. 
fflattculalis,  229L 

oceanitis,  229. 

transvisalis,  334. 
Maruoa 

aquatUis,  579. 
Masalia 

toa^o,  411. 
MecistooephaluB 

oos^aiitfictfpff,  558. 
Meoistura 

trivirffoia,  464. 
Mcttabias 

Jlammulaia,  27. 
MMaderma 

yroiM,  8. 
Megalasnia 

versicolor,  280. 
Magalixalos 

madagascarietuiai  173, 
503. 
Me^ophonus 

>&A0n,28. 
Megapodius 

brenchieyi,  187,   201, 
249. 
Megaaoma 

vfiiKs^Km,  298. 
Helampus 

fascicUuSy  53(\, 

luteus,  536. 
Melaiuema 

venata,  601. 
Melanargia 

galathea,  120. 
Melania 

sp.,  245. 

kricincta,  52,  53. 

tuberculata,  b2, 
Melanippe 

flamstrigata^  329. 

fluetuata,  329. 

restituta,  325. 
Melanitis 

determinata,  58. 

Atf/ma,  58. 

/m^,58. 

#o/iaiu2ra,  58. 
Melanoohlora 

mtifanea,  277. 
Melanocicbla 

Ww/or.  268. 

htgvbris,  274. 

peninmUariSy  274. 


Melaaoma 

octodecimpunctata,  346. 

l8-punct<Uay  346. 

20^»tMo^a^a,  346,  347. 
Melieraz 

m^tfr,  46. 

polyzomUy  45. 
Melittia 

an^Aroitmi/armM,  590. 

bombyUformiSy  590. 

chcUciformiSy  590. 

eurytiony  590. 

tWica,  392,  590. 

kuUuanOy  392. 

iMipcAa,  392. 
Melooiohla 

meiUaiiSy  22. 
Melonjcteris 

melanopsy  484. 
Menophra 

subplagitUcL,  320. 
Meivos 

a&//«<,460. 

merganser^  460. 

serratoTy  460. 
Morula 

chrysolauBy  518. 

erythropleura,  517. 

javanenrisy  518. 

vitiensiSy  518. 
Mesia 

or^en^ottm,  276. 
Mesoprion 

yarretti,  260. 
Mesosa 

Atrw&i,  379. 

JapomoOy  379. 

fii;^op8,  379. 
Metotroflta 

abyssay  222. 
MetaohrostiB 

<H>n^t9i^«iw,  412. 
Metagastes 

««f».  587. 
Metalia 

«^«r»a/w,  384,  388. 


tnoTfia^a,  303. 
Miora 

innocetUy  222. 
Mioraoantha 

BD..  541. 

obdomiruUiBy  541. 
Microdonta 

6iM>^a,  638. 
Miorohyla 

sp.,  172. 
Microleon 

longipalpisy  610. 
Biicronia 

A^rnuvo,  227,  231. 


Mioronia 

%f tfino/lM,  228. 
Miorophalera 

^rM0a,642. 
Bfioroptenms 

6racA^MrM«,  279. 
MioroaooliB 

amoMrotiSy  464. 
Miglvptea 

<tfJfe>K,  279. 
Miltoohrista 

aberramsy  608. 

ortoxulia,  604. 

bivUtatay  603. 

6i(^^m,  603,  655. 

calaminoy  603. 

tii«;n^,  602. 

ffUK^OIMt,  601. 

mmiatOy  602,  603. 

jMztfu£a,608. 

IwJcAra,  601,  602. 

rA<M2opiU^602,603. 

roaorto,  602. 

<^m^602. 

torrefw,  603. 
BCilTUB 

0to/ti»,  46. 

ivrsAim,  46. 

iii«/<iMa^,  461. 

migranSy  46. 
Miouerastria 

fMoiuZKJliiriajia,  600. 
Mimastra 

cyammuy  351. 
Mimffla 

cAifMiwta,  375. 

,^Mimd,  375. 

gaacMJkevUtekiy  375. 

luteipetmiSy  375. 

simplexy  375. 

8plendensy  375. 
Mimeuaeinia 

pernmUiSy  613. 
idniopteruB 

auttrali$y  478,  479. 

Bckreibersiy    478,  479, 
483,484. 

— ,  Tar.  jwMtfw,  478. 
Mino 

>fcr«j^*.  187,  198. 
ICinolia 

biangulatOy  569. 

ckiuetmsy  569,  570. 
lUrafira 

apiatOy  28. 

frticojioa,  28. 

Mz6o/a,28. 
Mireaa 

oon/mirto,  611. 

tnomo/ia,  611. 

9iM<2rifioto<a,  408. 
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Miresa 

iuffusa,  403. 
Mitra 

briona,  566,  570. 

corrugatat  566. 

exqutsUa,  565,  570. 

miUepunctaia,    566, 
570. 

vtdpeciUay  b&6, 
MixomiB 

gulariSf  275. 
Moira 

Molge 

crigtata,  504. 
pahnata^  504. 
ttoZ^^'t,  504. 

MolOMUS 

cbscuruSt  129. 
Moma 

champa,  299. 
Monaroha 

brodieit  195. 

cctstaneiventris^    186, 
194,  195. 

erythrosticta,    185, 
195. 

rvfo-cattanea,  186, 194, 
195. 

nj/iwo^o^a,  187. 
Honed  ula 

daurica,  465. 
Monitor 

bengalensiSf  99. 

gouldit  99. 

niloticus,  106. 
MonoojBtis 

/ummct,  355 

porrectay  356. 
Monohammus 

mixtuSf  540. 

nativUatiB,  539,  540. 
Monolepta 

Jtaviventris,  351. 
Monticola 

«o/iterta,  463. 
Morio 

(mentaliSf  538. 
Motacilla 

;law,27. 

leucopns,  464. 

ocularis^  464. 
Mugil 

carinatuSf  264. 

klunzingeriy  264. 
Murex 

senegalensiSy  565. 

superbus,  565,  570. 

MU8 

sp..  13. 
aZ^»,  13. 


Mus 

6roi9fif ,  484. 

ooKoAa,  13. 

<20(»(mafi2»,  534. 

delicatuluSy  481. 

efythroleucuBy  13. 

everetti,  534. 

gueimiiy  12. 

imperator,    479,    480, 
481,  483,  484,  534. 

in/raluteuSt  534. 

JavanuSf  534. 

>E:aism,  4,  12,  16. 

macleari,  617, 532, 533, 
5^4. 

macrolepist  13. 

mettada,  135. 

tnicrodan,  13. 

minimusj  13. 

minutus,  237. 

musctUoideSy  13. 

mnsculus,  446,  447. 

natimtatisy  517,  533. 

pro^or,  481,  482,  483, 
484 

ra^^tM,  481. 

f«x,  480,  481,483, 4^ 
534. 

rf(^f»,  12, 16. 

aalamoHis,  481,  483. 

tilcLceuSy  13. 

^0rr«  re^'fitf ,  482. 

trivirgcUuSf  481. 

univUtatus,  12,  16. 

(laomjs)   abyssinicus, 
12. 

(— )  dor^ncs,  11, 
16. 

(Leggada)  mtMfi^otciM, 
13:16. 

(Lenmiaoomjs)  barba- 
ru8f  yar.  mas9aiou8, 
11. 
Musoicapa 

yrifoto,  26. 

tf^ii^a,  26. 
MuBcicapula 

hyperythra,  270. 

macuHata^  270. 

mperciliariSf  270. 

loestermannif  270. 
MuHcipeta 

^/^ntt,  270. 
MiiBophaea 

Mustelus 

antareticus,  122. 
MjcalesiB 

crtjp-a,  58. 

eusirus,  58. 

injiota,  58. 


Mjoalesis 

perapicua,  59. 

8afitza^  59. 
Mycdois 

bractiatella,  332. 

comAx,  336. 

convergenSy  336. 

urbicella,  336. 
Myiagra 

ferrocvanea,  195,  196. 

pallida,  196. 
Mjlotbris 

cA/<>ri8,  70. 

darisaa,  70. 

narcisma,  95. 

poppea,  70, 

^nin«i»ia,  95. 
Myrina 

silenuSt  70. 
Mytilus 

a2m/m,  488. 
Myzomela 

«Aarpet,  186, 197. 

Naoaduba 

o/u/a,  544. 
Nannophrys 

cei/lanicaf  173. 
Nasitema 

oo/liv,  186, 189. 

j?iMcAt,  186,  189. 
Nasua 

nasica^  129. 
Nesara 

princepSy  610. 
Nectarinia 

aci/&,38. 

arte,  38. 

cuprea,  38. 

cyanocephala,  38. 

en/throoerioy  38. 

^j^2a,  38. 
Nemeophila 

macrameray  615. 

— ,    var.    /<0iMX>9fMra, 
615. 

meialkanay  616. 

plantoffiniSf  615. 
Neophron 

percnopterus,  657> 
Neopus 

TMlayensis,  268. 
Neotoma 

floridana,  444. 
Nepanthia 

suffarcifuUa,  389. 
Nephele 

Ae0p0ra,293. 
Nepheronia 

ar^,  96. 

j>o{)pMt,  96. 
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Nephila 

nioritarsis,  560,  661. 
NepDopteryx 

8p.,231. 
Nepita 

anila^  296. 

ccmferta^  296. 
Neptifl 

agatha,  65. 

goochiif  92. 

marpessa,  65. 

fnelicertet  ^2. 

n«m«^e8,  65. 

saclava,  65. 
Nerioe 

bidentata,  638. 

hipartita,  638. 

(2at;u;t,  638. 
Nesooentor 

mi^,  187,  191. 
Nesokia 

bandicotat  480. 
NeBonycteris 

woo4fordi,  476,  483. 
Neusteropbis 

€Uratm,  51. 
Kigrita 

amaudif  29. 
Niltaya 

grandis^  272. 

leucoprocta,  272. 
Ninoz 

forbem,  527. 

yra«^i,  183.  187,  188, 
527. 

Aan^tf,  527. 

hypogrammat  527. 

jacquinoti^  527. 

JaponicuSt  461. 

ne/o/is.  525,  526,  527. 

punctulata,  184,  527. 

squamipilfif  527. 

supercUiaris,  627. 

variegcUuSf  527. 
Niphonissa 

orufa,  320. 
Nieus 

ni^^r,  46. 
Noctua 

armigera,  309. 

coro^mta^  224. 

coriicea,  305. 

dephna,  600. 

depreasat  600 

exigna,  304. 

>?fM,295 

i//»&a/a,  224. 

wt,  311. 

arichalcea,  312. 

peltigeroy  309. 

rubicunday.  602. 


Noctua 
segetwm,  305. 

S^O^M^O,  317. 

Nodostoma 

^edcAt,  344.  345. 

9n<M2M^t»m,  345. 
Nola 

albulalis,  608. 

Candida,  607. 

cewtonaUsy  607. 

chlanUtulalis,  607. 

confwalis,  608. 

costimacula,  608. 

/iimoMi,  608. 

flr^flw,  608,  609. 

leodura,  609. 

mandschuriana,  609. 

mandscharicay  608. 

microphasmay  (K)7. 

minuialisy  607,  655. 

strigulosay  608. 

triangulalis,       608, 


Nomophila 

noctueUa,  335. 
Nonema 

flavetoeniy  610. 
Northia 

c^Ac/tf,  596,  654. 

<few,  596,  654. 

psychinay  596. 

sinmsisy  595,  596, 
665. 

^e»ttu(,  596.  655. 
Notaroha 

sp.,230. 
Notodonta 

/tn^o^a,  639. 

metioulodina,  639. 

Tiumetaria,  639. 

trepiday  654. 

ipic^ac,  120. 

(Lophooosma)  oM'- 
piaga,  641. 
Nototrema 

/«f>M,  219. 

marsupiatumy  167, 219, 
501,511. 

ovifemniy  219. 
Nucifraga 

caryocataciesy  465. 
Nudaria 

mundana,  605. 

musculuy  605. 

nubilosa,  604. 

«ener,  605. 
Nuraenes 

ditpariliSy  629. 

»Wmorato,615. 
Numenius 

cyanopuSy  459. 


NumeniuB 

phaopus  variegatus, 
458. 

wrUgatw,  187,  201. 
Numida 

ptilorhynehoy  48. 
Njchitona 

sylvicolay  70. 
Nyctemera 

aluensiSy  573. 

extenderuy  573. 

Ami5w,  573. 

leuconoty  83. 
Nyctioorax 

caledonicusy   186,  203, 
204. 

mandibularisy  186, 203, 
201. 

manUlenHgy   186,  203. 
204. 
Nyctdnomus 

6nt»i/ienau,  444. 

graciUsy  129. 
Nyotipao 

{UbocinctOy  315. 

ealigineay  575. 

variegatay  575. 

Oberea 

nuif^me/Za,  380. 

wY^a/a,  380. 
Ochetodon 

mericamu,  447. 
Ochropleura 

c-n^r«i)»,  307. 

cogncUOy  S(fl. 

dmticuiata,  307. 

flammatroy  307. 

triangiUaris,  307. 
Ocneria 

/umi,  631,  655. 

terebytUhiy  631. 
Oonus 

javanicuSy  389. 

<ypt<?tM,  389. 
Odonestis 

alhomaculatay  628 

— ,var.  askoldensUy  628. 

excdUnSy  627. 

— ,  var.  tffitco^, 
627. 

^a,  628. 

poiatoriay  628. 

MiperaiM,  627. 
Odynerus 

eonfluenivSy  552. 

polypMemus,  551. 
(EdionemuB 

a#»is.  49. 

tnomo/Ks,  48. 

senegalMSUy  48. 


(Eona 

dolo8a,62S, 

aegregata,  628. 

tpectabau,  628. 
(EonistiB 

dives,  599. 

nigricosta,  598,  634. 

CiMKira,  598, 599. 
Oidemia 

americanOf  469. 
OligooerciiB 

rM/<s8c«M,  22. 
Oligostigma 

yagalis.SM, 
Oligura 

microuraf  22. 
Omaaeufl 

fortis,  871. 

rotundangulus^  370. 
Oniscia 

cancellata,  568, 

macandretoi,     567, 
570. 

jjonderosa,  568. 
OnitioelluB 

phanaoideSf  372. 
Ontbopbagus 

fodiens,  371. 

/fiiHt,  371. 

rttatdosus,  371. 

Bolivagus,  372. 
Opbiactis 

Mtr^nti,  388. 
Opbiaraohua 

incrassata,  388. 
Opbideres 

fidUmica,  224. 

maiema,  84. 
Opbiocampsis 

>)f//tctfA;,  388. 
Opbioonemis 

9Rarmora^a,  388. 
Opbiocnida 

tesradia,  388. 
Ophioooma 

tf^Atop^,  388. 

bretfipes,  388. 

mfMzr^tM,  384. 

Kolopendrina,  388. 


ampMtrUes,  283,  284. 
Ophiolepia 

annulosa,  388. 

otwc^o,  388. 

fkxlosa,  388. 
Ophiolopbus 

novaruBf  388. 
Ophiomastiz 

annu/osa,  388. 
Opbiomaza 

cacaotica,  384,  388. 
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Opbiopeza 

aanmilis,  282,  284. 

conjungem,  282,  283. 
Opbiopbrafftnufl 

a#RM,  388. 

difficifia,  388. 
Opbiopinaz 

«^e^fM,386. 
Opbioplocus 

imbricaius,  388. 
Opbiotbela 

holdsworthi,  388. 
Opbiothrix 

anderwni^  388. 

comata,  388. 

galatea,  388. 

AtTMrto,  388. 

Umgipeda,  384,  388. 

martensi,  388. 

merguiensU,  388. 

nereidina,  384,  388. 

punctolimba^a,  388. 

variabilis,  388. 

variegata,  388. 
OpbisauruB 

gracilis,  352. 
Ophisma 

20^a^t8,224. 
Ophiusa 

angularis,  85. 

arctotisnia,  225. 

e/i^aiM,  316. 

myops,  225. 

olympia,  316. 
OpbthalmiB 

lincea,  571. 
Oreaster 

/tm-Art,  384.  388. 

reinhardii,  388. 

superbus,  384.  388. 

thursUmi,    384,     385, 
388. 

toes^ermofMM,  388. 
Oreooinda 

tH2rui,463. 
Oreta 

calceolaria,  650. 

co/ufa,  649. 

o6^tiM,  298. 

pulchripes,  650. 

^ttiyw,  649. 
Orgyia 

approximans,  626. 

ganostigma,  626. 

punctatella,  631. 

simplex,  297. 

M^<^/ma,  625, 626,655. 
Oriolus 

diffusus,  464. 
Omithoptera 

cerviltiana,  117,  119. 
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Ornithoptera 

duviiliana,  250. 

priamus,  117. 

«yiikF,  117,118,119. 

wiSaruB,  116,  118,119, 
250. 
OrtborhampbuB 

magnirostris,  201. 
Ortboaia 

ftrfmia,303. 
Ortbotomua 

erytkropUrus,  22. 
Ortjgospiza 

atricoUis,  32. 
OtiB 

dybowskii,  456. 

melanogaster,  48. 
Otomela 

lucionensis,  464. 

OtUB 

mgron,  120. 
Oxira 

ocArac«a,  293, 306, 309. 
Ozyodes 

c/y/ta,  224. 
Oim>leara 

6i(ro,553. 

calypso,  553. 

lK>&a,  553. 

FaobycepbaluB 

w^rofcW,  187.  196. 
FacbyoooqTx 

validus,  42. 
Faobjdrilus 

wmuxwfw,  489. 
Pachyprora 

senegalensis,  26. 
PioderuB 

sp.,  538. 
Paida 

o66Y^a,  604. 

oft^Ksa,  604. 
PaliropBeBtia 

albidisca,  408. 

orbicularis,  4!07. 

renaUs,  407. 
Palla 

varoMs,  60. 
Paludicola 

bibronii,  170. 
Paludina 

unicolor,  52,  53. 
PaludomuB 

omatissima,  245. 
Pandeama 

benenotata,  313. 

qiUnavadi,  313. 
Pandion 

haliaetus,  459. 

leucocephalus,  187, 188. 
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Panestbia 

javanica,  547. 
Panopea 

lucretia,  61,  63. 
Fapilio 

offoiha,  65. 

ajax,  120,  121. 

amettris^  63. 

anacardii,  64. 

antheus,  79. 

asterioB,  120. 

6(9^ictM,  68. 

bonasia,  65. 

brigitta^lQ, 

bramiuSf  80. 

cania,  61. 

calypso,  77. 

cepheusy  66. 

c*&>rM,  70. 

chrtfsippuBf  57. 

c20/kz,  62. 

cloantha,  63. 

cotumbmaf  64. 

coTUstantinua,  97. 

cupavia,  61. 

cynortaf  80. 

dadalua,  61. 

demoleuSy  80. 

edipus^  81. 

eponina^  65. 

e/0iM,61. 

erinu8,  80. 

forest an^  81. 

gerotUes,  67. 

goetrius,  64. 

\urpax,  70. 

kesperus,  81. 

t/i^Ayta,  64. 

inarta,  61. 

wis,  69. 

leonidas,  80. 

lingeua,  69. 

lucretia,  61. 

lucretius,  60. 

9Ma<?Aaon,  120. 

menippe,  66. 

misippus,  60. 

morania,  120,  121. 

mm«,  120, 121. 

ophidicephalus,  97. 

pelarga,  64. 

philonoe,  97. 

podcUirius,  120. 

policcnes,  79,  120, 121. 

po^^,  60. 

poppea,  70. 

porthaon,  120,  121. 

Piflades,  80. 

TtdUyanu8,  80. 

aalmacis,  61. 

severina,  78,  79. 


Papilio 

silmus,  70. 

tolandra,  58. 

tfy/t^,  76. 

^erea,  64. 

fm/tM,  120. 

^ttfitttf,  120. 

tgnderaus,  80. 

iMzranes,  60. 

txeroiiM^,  61. 
Panegus 

/w^m.  538, 539. 
Paralina 

fallaciosa,  351. 

impressiuscula,  351. 
Paraponyx 

fragmerUalis,  334. 

gangeticalis,  334. 

vagaliSf  334. 
ParaM 

At/<im,  610. 

hockingii,  403. 

consociOf  610. 

sinioa,  610. 
Pardaleodes 

edipuSy  81. 
Pari&oma 

ptumbeum,  27. 
Paniara 

tnooM;>ie?t<a,  81. 
Pamaaaius 

apo//o,  120. 
Paropsides 

12-mactt/^a,  348. 

hieroglgphica,  348. 

n^rq/*a«cta6M,  348. 
Panis 

o^tfr,  455. 

leucomeUuy  29. 

minor,  464. 

»^fr,  29. 

mrnM,  464. 
Pasipbila 

catastnepta,  228. 
!    Panser 
!       emini,  36. 

montanusy  466. 

motUensiSy  36. 

rufocinctuSy  36. 
Patula 

macropsy  315,  375. 
Peotinura 

capensisy  282,  284. 

infemaliSy  282. 

intermedioy   384,  386, 
388,389. 

gorgoniay  384,   386, 

maculatay  281. 
marmorcUay  386. 
ranuagiy  281,  284. 


Peotinura 

«^«£(a^386. 
Pectanculua 

gfycimeriSy  570. 

yessoensUt  570. 
Pelobatet 

/i««?ua.  165. 181. 
Peloobjta 

astraa,  572. 
Pelodytas 

jmnctaiusy  165,  181, 
504. 
Pelomeduaa 

8ubn{fa,  50. 
PeloryotoB 

imiuiiina,  487.  488, 
489,  490. 
Pempheris 

maiabaricoy  260. 

num^nJa,  260. 

mo/Mcca,  260. 

riMu^t.  260. 
Penidllaria 

nugatrixy  222. 
Pennatula 

bellusima,  135. 

futresiiy  139. 
Pentacitrotua 

vulnerutusy  295.  296. 
Peotbetria 

axUlariSy  33. 

vtacroura^  33. 
Pentbina 

revayanoy  607. 

— ,  var.  rMsnofia,  GOT. 
Pentbolna 

clericalis,  20. 
Pentila 

ocTYpa,  67. 

— ,    Tar.    aofwttvnea. 
67. 

tdu/n/SEzm,  67. 
Peramelea 

cockereUiy  484. 
Peroia 

cylindricOy  260. 
Pergeaa 

mom/oUanay  583. 

rtf/oto.  583. 
Periobaeta 

nova-zelanduty  357. 
Perioroootua 

brevirostrUy  209. 

cinertu$y  465. 

croceuSy  269. 

^n«iM,  269. 

negUctuSy  269. 

ptacherrisnus,  269. 

rvbrolimbahu,  269. 

ao^Mf,  269. 

im^,269. 
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Peridea 

cinerea,  642. 

gigcmUa,  643. 
Ferigea 

Perina 

hipan,  597. 
Pemis 

apivorust  459. 
Perognathus 

faaciatus,  449. 
PetauniB 

hreviceps  papnanus^^A. 
Petrognatha 

^<M.  87. 
Petroflorites 

Phaeochlarna 

soliluoiSt  576. 
Phaethon 

phctnicuriis^  528,  529. 

flavtrosiris,  528. 
Phalnna 

oMgnttalis,  383. 

<2t^,  630. 

euphemia^  81. 

Aec^a,  645. 

lacHneat  620. 

lupulina,  335. 

WM>ri.  626. 

f7t««a0r<2a,  599. 

fitfti^na,  627. 

pudibunda,  631. 

m7»rua/w,  333. 

sfratonice,  614. 

totf,  632. 

undalis,  335. 

venulid^  294. 

(Attacus)  cynthia,  634. 

( — )  nujufrops^  315. 

(Bombyx)  co/a,  617. 

( — )  ehrytorrhcta^  622. 

(— )y«/^»no«i,  618. 

(— )  Uictfolia,  62a 
— )  l-niffTum,  622. 
— )  mofuicha,  631. 

(— );»»t,  627. 

— )  plantoffinis,  615. 

— )  potatoria,  628. 

(— )  jDTttnt,  627. 

(— )  putpurea,  616. 

(— )  quercifolia,  629. 

(— )  niMtt/fl,  615. 

(— )  «»/«?*»,  622. 

(— )  «»«mo,  616. 

(Geometra)  /«/^a,  318. 

(— )  tacraria,  85,  324. 

(Noctua)  <Mc«/(,  646. 

( — )  archetia,  315. 

(— )  hroMica,  302. 

(— )  chenopodii,  808. 


PhalADa 

(Nootua)    e-fUgrum, 
307. 

r— )  dmusa,  650. 

( — )  jlammatra,  307. 

( — )  geometrical  85. 

(— )  tal6«»t,  301. 

(— )  (erfoaa,  85. 

(— )  /<«?iia,  309. 

( — )  mat&ma,  84. 

(— )  melicerie,  315. 

(  ~)  pyrinaj  646. 

( — )  9ua<£ra,  598. 

(— S  MtTiwa,  305. 

/ — )  st/lvina,  82. 

(PjraliB)  duplaris,  658. 

?— )/a«t?ifl/M,  333. 

(— )  tyres,  334. 
Phalaoger 

orientaiis  breviceps, 
482,  483,  484. 
Phalera 

bucepha/a,  574. 

flaveacens,  642. 

fiucetcens,  641. 

javanaf  574. 

p«i«ia,  574,  580. 

eigmata,  641. 

ten^froaa,  641. 
PhasianuB 

co/ScTAtcii«,  416. 

deoollatua,  267. 

principaiis,  140. 

aatchenenHs,  415. 

«AmDt,  415. 

•trauehi,  267. 

tarmensis,  415. 

torquatus,  416,  467. 

vlangali,  2G1, 
PhasBus 

i^rt,  646. 

9i^ifer,  646. 

Mn^nMA,  646. 
PbeoM 

faaciata,  401. 
PberopaophuB 

jenoenm,  871. 
Phibalapteryx 

nigripunctata,  327. 

nigrovittata^  327. 

teraata,  328. 
Pbilampelus 

achemon,  120. 
Philentoma 

intermedium,  271. 

pyrrhcpterum,  271. 

tv/o/fim,  271. 
PhiletieruB 

amaudi,  29. 
Phiais 

/ift^m,  547. 


PhlogomaB 

sp..  201. 

JobiensiSt  201. 

Johanna,  186,  200. 

aotomon^mis,  186,  187, 
200. 
PhoneuB 

bucepkalus,  464. 
PbotoBOotosia 

ttmplicata,  328. 

minioeata,  328. 
Pbragmatoeoia 

castama,  644. 
PhriBBura 

Sylvia,  76. 
Pbrixolepia 

Bmcea,  609,  610. 
Phiyne 

vulgaris,  146. 

(Bufo)  vulgaris,  145. 
Plu7ni8CU8 

cruciger,  172,  173. 

/«w».    172,    173, 
182. 

twriaiM,  172,  173. 
PhycodeB 

hirudinicomis^  S37, 

minor,  837. 
PbyletU 

inoonapicua,  323. 

^M/^bfMorta,  323. 
PbyllacantbuB 

annulifera,  384,  388. 

t^Ti^ima/M,  88a 

verticUlata,  888. 
PbyllersatM 

cuctdSaius,  27a 
PbyllobateB 

dux>^,  206. 

ftm^o/fis,  206. 

iRtf/biiorAtmM,  206. 

triUneatus,  206. 

trinttatis,  206. 
PbjUobrotica 

omo^a,  349. 
Pbyllodes 

imperialis,  576. 
PbyllobiiB 

pulchella,  21. 
Pbyllomedusa 

dacnicolor,  167, 181. 

^ypochondrialis,  167. 
Pbyllopertha 

cofMpttrco/a,  37a 

octocostaia,  874. 
PbTllopneuste 

doreo/u,  468. 

conwo^,  46a 

BcAiMirrti,  455. 

supereiliosa,  463. 

trockUus,  20. 


no 
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FbyUosoopuB 

troohUus,  20. 
Phjllostrophus 

aharpii,  24. 

strepUanSt  24. 
Phytoidecta 

Jtavipennia,  347. 

rn/a,  347. 

tredecimmaeuiata,  347. 
Pica 

caudatajaponica,  465. 
Picus 

leuconotus,  466. 

WMtyor,  466. 

nuiicuSt  41. 
Pidorus 

atratus,  613. 

glaucopis,  613. 
Pieris 

agrippina,  79. 

gidica,  78. 

iio^tfa,  96. 

mo^fi^a,  75. 

orftona,  76. 

0^3,57110,76. 

^co,  75. 
PiezorhynchuB 

frrorfm,  195. 
Pinacoptervz 

OTtygna,  76. 

|>^«i,  75. 
Pipa 

amtrvcona^  181,  504. 
Pipastee 

o^is,  455. 
Planema 

aganicef  91. 

/ycoa,  66. 

moniana,  91. 
Planorbis 

stanleyif  52,  55. 

sudanicuSf  52,  55. 
Platalea 

tenuirasiriSf  48. 
Platamonia 

stenosoma,  229. 
Plateumeta 

ottneo,  597. 
PlaturuB 

fasciatus,  90. 
PLityohasina 

vtr^o,  637. 
PlatjdactyluB 

mauriianicus,  501. 

PlatjglO08U8 

roeeu8,  264. 
PlatylophuB 

ardesiacus,  269. 
Platystira 

cyanea,  26. 

senegaUnsiSf  26. 


Pleooptera 

ft/KiKra,  313. 
Pleotrophanes 

mooftii,  459. 
Pleonectusa 

metaleucalist  229. 

modesUUis,  579. 

paraUela,  229. 
Pleretee 

belkUrix,  83. 

pactolicuSf  82. 

ihelwaUii,  83. 

^^•«,  83. 
PloBioneara 

biseriata,  97. 

galenuSf  97. 
Plestiodon 

aurtUus,  100, 102. 
Pleurotoma 

hahylonica^  211. 

&tt/otw,  211,  213. 

cingul{fera^  567. 

/tt^ont,  210,  2  J  3. 

no^o/a,  566,  570. 

(Bela)  hongkongensis, 
567,  570. 

(— )  facdyi,  567,  570. 
Plooeus 

abgssinicus^  36. 

baglqfect,  34. 

ccu^ono^,  18,  35. 

dimidiatus^  36. 

luteolfis,  35,  36. 

mangar,  QQ3. 

melanatis,  34. 

meianoxanikuSt  34. 

nigricoUiSt  34. 

ocidariusy  34,  35. 

peUdni,  35,  36. 

vitellinus,  35. 

xanthopterua,  35. 
Plotoeus 

anguilUins,  364. 

PlotUfl 

UvaiUanH,  50. 
Pluda 

exirahens,  311. 

m,  311. 

nigrisiana,  312. 

crichalcea,  312. 

oxygramnuL^  223. 

gignificans,  311. 

V0r^»c»/^a^  223. 
Pnoepyga 

pt<M^,273. 
Poaphila 

nmplex,  313. 

flM^a,303. 
Poedlia 

palugfris  crassirosiris, 
464. 


PoDcilooampa 

«K&0t<rpiif«a,  625. 

«fi^«2oM,  404. 
Poeoniaa 

&20iito^41. 

dituipffia^tf,  41. 

^ine<;o60pAa/i(t,  41. 
Pogonorfajnohos 

M^&fi^a^KS,  41. 

diadematus,  41. 

lacrymasuSf  42. 

UucocephaUu,  41. 
Poiana 

rickardsom,  6,  16. 
Polia 

scotocklara,  309. 
Poliornis 

rufipmniSf  46. 
Polistes 

6a2(2ft,  552. 

Mr<mw,  552. 
Polyboroides 

/trptcttf,  45. 
Potydeama 

doormtouies,  85. 
Polyommatus 

6<8ftc«<,  68. 
Polypedates 

Uprosua,  205. 
Polyplooa 

Midiaca,  299,  651. 

<£f(6ta,300. 

omoto,  653,  655. 

— ,  Tar.  tfn^o&yr,  654, 
655. 
Polyptychus 

(^ifi^iM,39a 

triUneatms,  390^ 

^tmentw,  390. 
PoWzonuB 

yoBcta/KS,  379. 
Pomarea 

c<u^aii«»wii6v;   185, 
194. 

erytkrosticta,  185. 
PomatorhinuB 

6onMifiBn0,  274. 
PompoBtola 

smaragdina,  97. 
Fonera 

c^tmtiMfto,  551. 
Pontia 

0tKirfi«,  75. 

|>n>^!(?7nde2fd,  72. 
Popilia 

oioimM,  876. 

o^roctfTtf/Sea,  376. 

6^tt^^ata,  376. 

6c^<iaMotm,  376. 

canUea,  376. 

c^ofitfa,  376. 
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Popilia 

tndiffonaoea,  376. 
Porphyrio 

melanopteruSf  187. 
PorthesU 

auriflua,  622. 

chryaorrhixaf  622. 

irrorata,  546. 

raddei,  623,  624. 

tneUeni,  623. 

xanthatrhota,  297. 
Porthetria 

ewrvdicet  632. 

Wtiki,  630. 

luceacenst  632. 

tiOT^roM,  630. 
Porzana 

ptf«i^458. 
Pradatta 

biTnaculata,  411. 
Praonetha 

perplejxtf  539,  541. 
Pratincola 

rubttra^  20. 
Primnia 

oritntalis,  549. 
Prinia 

mystdcea^  22. 
Prionoohilus 

i^nicapillus,  277. 
Prionus 

insulariSf  378. 
Prismosticta 

hyalinata,  626. 
Problepsis 

cinerea,  298. 

discaphora,  647. 
Probubalufl 

mindorensis^  415. 
Procodeoa 

umbrtnat  398. 
Procris 

budenais,  594. 

chinensia^  595. 

esTnemida,      594, 
595. 

funeralia,  595,  597. 

/iwcfl,     595,     597, 
654. 

n^^  595,  654. 

psychina^  596. 

^m^w,  594,  595. 
Prodenia 

fn/ec^221. 

VMignata^  221. 

permbuda^  221. 

rc^infl,  221. 
Propaater 

rofirtM,  466. 
Proteus 

anyuinua,  504,  511. 


Protogoniomorpha 

anacardii,  64. 
Protoparoe 

convoivuli,  220,588. 

— ,  Tar.  distans,  220. 

arienialiSy  293,  588. 
Pryeria 

sinica^  594. 
Psalidoprocne 

cUbicepSt  40. 
Piammophia 

sibilans,  51. 
Psenes 

guamtnsia^  260. 

javanicuB,  260. 
Pseudis 

paradoxa,  170,  182. 
Pseudoououmis 

ocictfZa,  389. 
PBeudophryne 

W6ro;*ti,  169,  181,  502, 
506. 
Pseudosphinz 

inexdjcta,  588. 
Pteudosterrha 

ochrea,  324. 
Psittacufl 

erithacua,  44. 

ftt^nn^tM,  44. 
Psyche 

araminelia^  597. 

lon^icauda,  299. 

untcolar,  597. 

vicUUa,  597- 

— ,   Tar.  stetinensis^ 
597. 
Psycbostrophia 

mdanargia,  612. 
Psyra 

angulifera,  319. 

euneata,  319. 

<2<;6t^,  319. 
Pteralopez 

o^rfl/a,  475,  483,  484. 
Pterodes 

trioinctus^  48. 
Pterocydos 

a/6«r«,  245. 
Pterodecta 

anchora^  392. 

gUmosa^  612. 
Pterodactylus 

micronyit  434. 

(Cynorhamphus)    «M- 
vietM,  433. 
Pteropus 

aneUeanuSt  474, 475. 

capistrattts,  484. 

coronaiua,    471,    475, 
484. 

^omiig,  470, 483. 


PteropuB 

kyponulanuB,  471,  488, 
484. 

/^tM^ifmM,473,474. 

9n«/<inopc^vm,  484. 

molosainuSf  472. 

no^o/u,  516, 532. 

fitco^oriciM,  473. 

oculari»t  472. 

mynm,  471,  483. 

woodfordif    471,    475, 
483,484. 
Rerostoma 

palpina,  638. 


dfjatala,  81. 
Pterythrius 

tBralatiu,  276,  277. 

cameranoit  277. 
PUlodontis 

^«a,  638. 

orwaAi,  637. 

jp/t««o^w,637. 
Ptilopbora 

flumigera,  638. 
PtilopuB 

^«£;Mi,  187.  199. 

iohmonetuis^  199. 

Buperbus,  199. 
Pupa 

salwineana,  244. 
Pycnonotus 

layardi,  661. 
Pygaera 

ttmonides,  636. 

Hmohiorum^  636. 
P^gospila 

^j^M,  334. 

f^reao/iff,  334. 
Pyralis 

a^frt<^t8,608. 

bractiatella,  332. 

centonalis^Offl, 

ceapitalis,  334. 

gerontesaUs,  546. 

/M^0rt.546. 

plaiymitris,  332. 

guhtrigonalis,  335 

xylinalia,  332. 
P^rausta 

silhetalis,  333. 
Pyrenestes 

ostrinua,  30. 
Pyrgus 

«/^7ia,81. 
Pyrinia 

pkctnico-tiBmata,  319. 
Pfromelana 

/oTnmtoeipa,  33. 

i^uloeiwu,  33. 

«/tc/a,33. 
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Pyrrhiila 

orientaUa,  46^ 
Pyrrhulauda 

leucotia,  29. 
Pytelia 

i^ra,  31. 

otHereignla,  31. 

cUerior,  30. 

fnelba,30, 

Tnonteiri,  30. 

phanicoptera,  31. 
Fythia 

tcarabauif  536. 
Pythodora 

rMpisiis,  227. 

Quelea 

tf^Atopiea,  34. 

cardtnalit^  33. 

ery^Aii(>p«,  33. 

^•Mi/ea,  34. 
QuerqueduUt 

0aro(tfi«fiMS,  409. 

Quinudanca 
regalis,  87. 

Ballina 

mandarina,  469. 
Bana 

afyhana,2(i^. 

aUicola,  173. 

arvalit,  173,  503. 

bufoniformiSy  90. 

chalconota,  2iD4. 

cyanopJUyetis^  173. 

^ry^Arffo,  204. 

e8c«^«n/a,144,146,147, 
149.  150,  155,  173, 
180,434. 

gaiammsU,  204. 

<W3Wt,  88,  90. 

Affi^M,  88.  90. 

>b<A/tt,  204. 

macrodactylOf  204. 

«9Mcr(M2ofi.  204. 

malabarica,  204. 

nuucarenienns^  51. 

maximus,  503. 

occipitalia,  51. 

opt>^A<xi(m.  90. 

;>^  180. 

pipient,  177. 

<mpora/u.  204. 

temporaria,   123.  124, 
146.   147,  173,  174, 
176,  177,  498,  500, 
503.506,511. 
Bandaaia 

grcmulata,  388. 


Bappia 

cinctiventri$,  51. 

mannora^  173,  503. 
Bayanoa 

ereonalis,  334. 
Begenia 

aibigularia,  106. 

oc0/^,  106. 
Bq^ub 

japanicvt,  455. 
Bemigia 

archesia,  315. 

arckesia,  225. 

bifasciaia,  316. 

congregata^  225. 

demonUrans^  225. 

<2w(?r0;>a9»,  225 

frugaUs,  226,  576. 

gregalis^  316. 

opta/ura,  225. 

;ie//»^<r,  85.  316. 
Bhachitomus 

va/^423. 
Bhacopborus 

09iM».  497.500,503,511. 

macukUuBt  173. 

tnormtM,  206,  497. 
Bhamnosa^ 

an^tt^oto,  636. 
Bbamphastoe 

fln«/,254. 
BbinobrissaB 

pyramidaUs,  384,  386, 
388. 
Bbinooiohla 

9ii»^ra^274. 
BbiDoderma 

(2anowt,  172, 231,  232, 
235.236. 
Bbipidura 

cockerelU,  195. 

rubrofrantata,  195. 

tricolor,  187. 
Bhifogramma 

indica,  802. 

inextricata,  301,  302. 
Bhodia 

/f^ox.  633. 

newara,  121. 
Bhodopygia 

A,^p<^n«/i(M,31. 
Bbombopbryne 

<«ft/<fo,  172, 182. 
Bhynob«a 

fltn^fWM,  458. 
Bbyparia 

amvrenm,  617. 

purpurea,  616. 
Bhjparioides 

n^tf/!oM.  6ia 

mieMMM.  616. 


Bhjparioidet 

awooartia,  616. 
Bbjrtidooeroe 

li/MaAtf.187,192. 
BhTtidonota 

plicaia^Sl. 
Bicania 

ajifiis,554. 

^o/tna,  555. 

jtavicostaHBy  554. 

fonnis,      554, 


pellmeida^  555. 
Bmeoora 

iii^rea()0fi«,  228. 
Bodontia 

/tcruia,  647. 
Boeeelia 

oN^M/ia/Sa,  393. 

cotifluidia,  393, 60a 

ms^«^^i/M.  393. 60a 

CMCK^o^tftto.  398. 

/m/ama,  S^ 

«er^)to,383. 
Boeama 

cifiMOfNoiiMa,  637,  655. 

fMcrodonta,CS7. 

piumoidei,  €i37. 
Bubigula 

eyanitfentriSt  272. 
Bnmia 

ffumulina,  318. 
BaticiUa 

aiffvrMi,  463. 

j>A<»i«0ifntf ,  20. 

Sacoopteryx 

Mmeata,  129. 
Sagra 
^«tyiaj,339. 

jatuoni,  339. 

200cAt,  339. 

M^fi,339,34a 
SaJamandra 

o/ra.  504,  505. 

macuiata,  434^ 

macnAMo,  498,  504. 
Salariaa 

brevis,  264. 

^fopatvitM.  264. 

iie»^.264. 

<tfu2nMtt.  263. 
Salmacis 

6tcoi^,  384, 388,  389. 

dussumieri,  384.   388, 
389. 

rani9>ifia,  388. 

nUcata,  384.  388,  889. 
Salmo 

/ario,  3. 

/onimalia,  3. 
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Salmo 

Salpomis 

emim,  37. 

aaltfodarii,  87. 
Sumantft 

perapicua,  09, 
Samea 

hipfmctalu,  333. 

^raci/tt,  334. 

magna^  333. 

Samia 

oeeropUit  119. 
Saperda 

gMen,  380. 
Sarrothripa 

undtUtmOy  607. 
Sana 

abnormia,  279. 
Satara 

t«)«i/brrf*,676,680. 
Saturaia 

ar^mit,  634. 

delegorffueif  84. 

w^',  402. 

AocAn'ii^'t,  402. 

Undia,  402. 

lunulata,  635. 

pemyi,  633. 

wndulata,  635. 
Satiloprocta 

oookereUi,  195. 
SauropatU 

Mficto,  193. 

8aurophaga,  193. 

tristranu,  193. 
Saxioola 

ciMtfi^',  140. 
Scalops 

o^tMX^icTiM,  443. 
ScarabflBUA 

pUhedus,  86. 

mA01w,86. 

MC0r,   Tar.  peregrimu, 
371. 
Soaritee 

«i/ca/iia,  369. 
Schistomitra 

fimeralia,  612. 
SohcBoioola 

po^:am,466. 
S<napteroD 

btcinctat  592. 

crabronifarmSt  591. 

/em/0,591,654. 

fifl^o^,  591. 
Sciurus 

annulaiuB,  9. 

6oeAmi,  4,  9, 10,  16. 

oongicuB,  9, 10. 


Soiurus 
hypopurrkiu     coUiai, 

iemniaoaiuB,  9,  10. 

poeim$,  9. 

pyrrhopuSf  9,  16. 

nifobrachiahts,  8, 9, 16. 

Btangeri,  8,  9,  16. 
Soolopax 

rusticula^  459. 
Scolopendra 

morsUans,  556. 

subspinipeBf  556. 
Sooparia 

aicanalis,  335. 

opto6Ma/i8,  335. 
Soopelodes 

Ursula,  611. 
Scope 

capetuiSf  47. 

^ttt,  47. 

j<^p<micu8, 454. 

atmiiorqueSt  461. 

foroa  (^ficoiia,  47. 
Scopala 

monMo/w,  335. 

vtMcto/is,  335. 
Scopus 

umbretta,  285,  28a 
Sootomera 

^rM^is,  293,  332. 
Scotosia 

am^iir&a/a,  327. 

dubiaaata,  327. 

expenaa,  327 

fmnioaata,  328. 

niffralbaia,  327. 

t«fit97iac«Ai/a,  327. 
Soyllium 

aakel-^Uma,  127. 
Soytaster 

iegyptiacua,  388. 

ffokUhea,  388. 

t»rio^a6<«,  388. 
Semioceroe 

dofstyloptUa,  230. 
Semiothisa 

diplotata,  319. 
Seriarctia 

^fUTMtt,  620. 

Serioia 

OMOps,  224. 

ibrri,  372. 
SerranuB 

o/^tWw.  258,  259. 

dUuxttUhua^  259. 

ffibboaua,  258,  25a 

arammicua,  259. 

latifaaciatua,  259. 

praoperotUariaf  259. 

atriolaiua,  258,  259. 


tMcr^yto,  602. 
Sesartna 

Von^88. 
Sesia 

a/^enia^581. 

;iy/<M,  581. 

raiiaiw,  581,  582. 

aaundersii,  294. 

tw^f ,  592. 

whUelyi,  582. 
Sessinia 

sp.,  538, 539. 
Setina 

oo/amoria,  392. 

)Iana,  601. 

micana,  601. 

ocAroceo,  601. 

«tii«iMis,  601. 
Setora 

MfMfMM,  611. 
Seudyra 

hngipenniaf  614. 

nooimna,  613. 

aubflava,  613. 

iwfMMto,  614,  655. 
Sibia 

aimiliima,  274. 
Siocia 

co^ra,  605. 

mamtlata,  605, 655. 
Siculodes 

an^ico/M.  228. 
Sigtnodon 

iU^«itt«,  129, 445, 447. 
Simpleoies 

ocularia.  Tar.  oroco^, 
34. 
Sinna 

At^ftfUMI,  615. 

Sippharara 

euchromiella,  580. 

woodfordi,  579,  580. 
Sitagra 

/t(^0o&i,35. 

peUelni,  35. 
Sitta 

am«refiM8,  463. 
SiTa 

(xu^fitfioatMia,  275. 

aordida,27Q, 

aordidior,  2^6 
Smerinthus 

aiviM,  587. 

aakoldenaiat  585. 

chriatophi,  586. 

diaaimiUa,  586. 

rfyra«,586. 

evaranutfwif  586. 

gaachkewitachU,  586. 

oce/(a6w,  587. 
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Smerinthus 

planust  587. 

populi,  120. 

sperchiuM,  585,  580. 

iaiarinovii^  586. 

iUi4B,  120. 
Somatina 

anihophUata,  298. 
Somena 

acintiUana,  624. 
Somera 

(KTonycta^  642. 

e^^oft^a,  642,  655. 
Sonagara 

mperior,  226,  576. 
Sorella 

emmt,  36. 
iSorex 

myomtruSt  531. 

^tfnttis,  531. 

(Notioaorez)  cmwfordi^ 
444. 

(Sorex)    personaius, 
44a 
Soritia 

pukhOla,  295. 
Spatala 

c^/peoto,  460. 
Spelerpes 

/iMca,  504,  511. 
Spennatophtbora 

jw/t;miZefi/a,  336. 
Spermophilus 

tpUosoma,  444. 
Spermoflpixa 

yn/^o^a,  3a 

kttmcUina^  30. 

mficapiUa,  18,  30. 
Spbecia 

contammaia,  590. 

>£r«eni,  591.  654. 

rkynckioidea,  590. 

ro»uiik?t?t,  591,  654. 
Spbenisous 

demersus,  252,  253. 
Sphingomorpba 

montffironta,  85. 
Spbinx 

anretij,  585. 

airopos,  587. 

bomiili/vrmis,  590. 

cf/mo,  293. 

chaiciformist  590. 

c/o^Aor,  584. 

eonstricta^  589. 

convelvuli,  588. 

davidiBy  589. 

elpenor,  5W. 

Wit,  58a 

iieffiwnz,  293. 

i^^f,  294,  561. 


Sphinx 

/^M,  120,  589. 

Uvomica,  293. 

morpheu$,  29a 

nesncs,  584. 

o«^^flto,587. 

olderUandia,  584. 

p*ci/*,  581. 

pinastH,  120,  588. 

&i/tct»,  587. 

sUllatarun^  582. 

«^fwAm,  581. 
Spilarctia 

basilimbata,  618. 

hifaaciata,  619. 

coj^i^iia/it,  394. 

dalberffitB,  394. 

impanlis^  620. 

inaqualiSf  619. 

t<m«,  6ia 

motlicuia,  619. 

aa^tiferc,  394. 

stwmataf  394. 

auocamea,  619. 
Spilobot^s 

arctiotdes,  579. 
Spilomela 

jaguaralia,  578. 
Spiloaoma 

6i«cto,  618.  656. 

fuliginosa,  6ia 

ifUBgualia,  619. 

lubricepeda,  618,  619. 

luctifera,  6ia 

merUhastrit  618. 

i?io//icM/<»,  619. 

/wnc^^artfiM,  6ia 

rw^ese^fM,  6ia 

nUridorta^  395. 

aan^aica,  ^6,  6ia 

tertatopunctata,    618, 
619. 

nt6carfi«a,  619. 
Spirama 

cohiBrenSf  315. 
SpirostreptuB 

(Nodopyge)   exoectti, 
560. 
Spizaetufl 

nipalensu^  265. 
Spodoptera 

fi«5e«,221. 
Spondylifl 

bupresiaides,  37a 
Sporothlaatee 

/ofcta/M,  30. 
Squatarofat 

A«/e«^fca,  457. 
Staohyris 

nt^rtinrps,  275. 

nigrieoUU^  27a 


Stamnodea 

^;npAt^ato,  330. 
Stauropus 

a/^0nrM,4OO. 

berberiaa,  400. 

/fl^;.  643. 

tn^tcKS,  400. 

penimilis,  463. 

taczanotDskH,  643. 
Steiria 

m&o^t^,  224. 

variabUis,  223,  231. 
Stenia 

onuUalUi  229. 
Stenogyra 

or/tfAOM,  368. 

oc/ona,  358,  359. 

aouveriiei,  35a 

/tfc>E;m.  35a 
Stenopteryz 

Aj^6ru2a/tf,  335. 
Stenostira 

plumbea,  27. 
Sterna 

longipenwUf  187. 
Stemooera 

A-/if^8a 
Stemotomis 

bohndorji,  87. 
Stemula 

mn^iuM,  469. 
Sterrfaa 

/aMa,324. 

mcraria,  85,  3^. 
Stiehopus 

cil/bftmo^iu,  389. 

roTM^o^itf ,  389L 
Stiotoptera 

cttcuUioidea,  22a 
Stigmatium 

sp.,  538. 
Stiffmatophorm 

ifa«i,601. 

mican$,  601. 
Stilbomjia 

deerexenSt  555. 

Jucunda,  555. 
Stllpnotia 

«a2u:w,  622. 
Stomopneuates 

tnrto/^om,  384, 38a 
Stoparola 

meianops,  271. 

thaiassincida,  271. 
StrepsimeU 

«^t^aiaA«,  230. 
Streptaxia 

6tniumiea,  244. 

/A«6a«»,24a 
Strix 

>Zam«wo,  47. 
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Strophidia 

b^thana,  578. 

costalia,  578. 

hyemalis,  578. 
Stumus 

ciwBraceuSf  465. 
Suocineft 

listen,  536,  537. 

solidula,  536. 

flo^itorto,  536. 
Sola 

sp.,  529. 
Surattha 

cUbipennia,  332. 
Sumia 

nyctea,  459. 
Suthora 

i('066iafia»  464. 
Syoohius 

melanoHs,  34. 
SylTia 

Aor^efM»,  20. 
Sylyiella 

micraura,  22. 
SynagriB 

9u>^a^t»,  260. 

tmniopterus,  260. 
Synapta 

6e8«/tt;  389. 

grisea,  389. 

r«rto,  389. 
Syntomis 

annetta,  593. 

«r0&fi»a,  593. 

fortunei,  593. 

georginaf  294. 

germana,  593. 

97Uin<2ar«V>kz,  593. 

»M»or,  294. 

phegea,  593. 

thetdnu,  593. 

^e/;2m,  593. 
Sypna 

punctoaa,  315. 
Symium 

nivicoium,  462. 
Syrrbaptes 

paradoxus,     291, 
413. 
SyrrhopuB 

chalceus,  206. 

cgsttgnathoideSf  206. 

gutiulatus,  206. 

hylaformis,  206. 

lepras,  206. 

TTiamocAii,  206. 

ru20;M,  206. 

verrucipes,  206. 

verructtlatu8,20Q. 
Systropha 

nivosa,  598. 


Tadema 

sinenais,  611. 
Tfeniopyga 

wlmna,  82. 
Talpa 

0ttrop<8a,  435. 
Taragama 

castanoptera,  404. 

^oitesa,  405. 

venus^m,  298. 
TanolepiB 

remicauda,  644. 
Taruous 

pM/cAer,68. 
Tobitrea 

melanogastra,  27. 
Tefflus 

carinaius,  86. 

kacquardi,  86. 
Tegna 

hybUBeUa,  337. 
Teinopyga 

reticularis,  615. 
Teius 

teguexin,  100. 
Telchinia 

bonasia,  65. 

C0p^«i»,  66. 

eponina,  65. 

/ycia,  65. 

sgatiffini,  65,  66. 

stenobea,  66. 

vinidia,  65. 
Telea 

anaulifera,  119. 120. 

poiyphemue,  119. 

pnymethea,  119,  120. 
Tdeosaurus 

temporalis,  439. 
Telepnonus 

erytkropterus,  25, 

minutus,  25. 

senegalus,  25. 
Telmatobius 

>5&>fct«,  170. 
Temnopleoroid,  384. 
Temnopleums 

reynaudi,  384,  888. 

toreumaticus,  384,  388, 
389. 
Tepbrina 

a^ectaria,  85. 
Tephrosia 

vagaria,  321. 
TeraooluB 

anteupompe,  74. 

aniemppe,  74,  92. 

antigone,  94,  95. 

aurtgineus,  56,  72,  92, 
94. 

6acciits,73. 


Teraoolus 

co^is,  92. 

chrysonome,  92,  94, 

ci6-0iM,  92,  93. 

comptus,  92,  94. 

c^trtM,  74. 

««m«,  74. 

eueharis,  93. 

0ttnoy7ta,  73. 

«mni«,  75,  93. 

halimede,  92,  93. 

Ae^«,  74. 

helvoluSf  94. 

*«<<»ro,  72,  73. 

ignifer,  95. 

tncreius,  92,  93. 

ione,  73. 

jobina,  73. 

Am7,  92,  93. 

mOes,  92,  93. 

mtftofM,  92. 

ompAo/okies,  92. 

pktUipaii,  75. 

pklegyas,  73. 

phanius,  74. 

protomedia,  72. 

peeudacaste,  74,  92,  93, 

puniceus,  72. 

topAa,  93. 

t«»u«^tM,  92,  94. 

xaTt^AtftKime,  93. 
Terias 

amplexa,  544. 

bisinuata,  71. 

boisduvaliana,  71. 

brenda,  71. 

brigitta,  70. 

ehalcomugta,  95. 

defUilimbaia,  71. 

A«^a60,  95. 

orientis,  71. 

jNz/rtt^/M,  545. 

regularis,  71. 

eenegalensis,  71. 

sclera,  71. 

roe,  71. 
Terpsipbone 

o^nw,  270. 

cristata,  27* 

melanogastra,  27. 
TeBtudo 

honfieldi,  251. 
TetralobuB 

cribricoUis,  86. 

dufouri,  86. 

roiundifrons,  86. 

««68t«/(ia/iM,  86. 
Textop 

flamros6ris,  36. 
TbaU 

polyxena,  120. 
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Thalassodee 

opalina,  237 1  577. 

paiara,  677. 

saturatOf  227. 

timocUa,  2^21,231. 
Thalpochares 

triangularUt  309. 
Thanaos 

djtBlteltB^  81. 
Thanatarctia 

imfcrnalis^  617. 
Theloderma 

leproaumy  205. 
Theophila 

mandarinus,  626. 
Then 

consimilis,  326. 

junipenUOt  326. 
Theretra 

equettriSf  584. 
Thyatira 

atifortfui,  651. 

^M,  299,  406,  651. 

cognata,  299,  406. 

flavida,  651. 

moUendarfi,  651. 
.    pryeri,  661. 

pudens,  651. 

trimaculata^  651. 

vicinUf  299. 

viokufea,  651. 
Thyone 

sacellus,  389. 
TbTTgorma 

spuoeomata,  297. 
Thvridiphora 

fenestrata,  311. 
ThTris 

fenestreOa,  590. 

MM^oto,  690. 
Timelia 

niffricoUis,  275. 
Tinea 

noctueUa,  335. 

pulcheUa,  83. 
Tinera 

abraxas,  67. 

acraa,  67. 

mylothrina,  67. 

aanguinea,  67. 

tropicaiiSt  68. 
Tinnunculus 

alatuiariust  46. 

a/op«x,  46. 

japonictts,  461. 

Hmmnculus,  46. 
Tinthia 

consiricta,  593. 

M^^593. 
Tirumala 

petiverana,  57. 


Tityra 

6ran/MMi9, 660. 
TockuB 

fa8ciaiu8t  41. 
Tortrix 

mundafuit  605. 

jmmnona,  606. 

undulana,  Q(yj. 
TotanuB 

oalidriSf  457. 

glareola,  457. 

^^Wis,  457. 

ochropus,  457. 
Toxocampa 

lunifera,  576. 
Toxopneustes 

j>ft&?;ti3, 388. 
Trabala 

crufaia,  628. 

vrsAntt,  298. 
Trachea 

auriplena,  308. 
TraohmuB 

c^roco,  359,  3G0,  361, 
362,365. 

t;tpmi,  359,  361,  364, 
365,366. 
Trachjroomus 

ochrocephalua,  272. 
Traohydosauros 

riMroAiw,  100,  102. 
Tracnynotus 

coppingeri,  260. 

ruMe^i,  260. 
Trachyoeauros 

ruffoem,  ^22. 
Treron 

calvuB,  45. 

nudirostrit^  45. 
Triasna 

denticulata,  408. 
Trichaster 

0%afM,  388. 
Trichius 

Mfcctnc^tM,  378. 
TrichoglossuB 

masBena,       187, 
191. 
TricholflBina 

lacrt/moaOt  42. 
Tricholais 

elegant,  22. 
Trigonodes 

aciUata,  85. 

cephise,  226. 

gamtnaides,  313. 
Tringa 

acuminata,  457. 

ctncluSf  468. 

mtnttto,  468. 

5u6mi»ti^a,  457. 


Triogoidet 

kypoleueus,  528. 
Triplogenios 

tn^tfiM,  370. 
TripneuBtes 

^1^388. 
Tnponyx 

kalinowskii,  467. 
Triptogon 

complacens,  586. 

diestmiUSf  586. 

^a^  585, 586. 

/nmpaifMS,  585,  586. 

r«>M^7ef»«»t8,  586. 

sperchius,  585. 
Trisula 

afM2r«M,642. 
Triton 

cristaiua,  507. 
Trochilum 

eurytion,  590. 

phorcns,  590. 
Troohus 

(Gibbula)  pansembgi, 
209,213. 

(Zizyphinus)  exquisUms, 

Troglodytes 

fumigatua    dauriau, 
4(53. 

n^0r,  Tar.  fltorKn^enstJ, 
5. 

«;Atoet9^ifr^  5. 
Tropea 

a/tena,634. 

<2ttMia,634. 

gnomOy  634. 

«»209ie,  634. 
TruncateUa 

tMi^V2a,  536. 
Tulnfex 

5<!ii4»fM,  487,  488. 

^tfMato,  487,  488. 

hgalinm,  487,  488. 

2pica/i»,  487,  488. 

papiUoms,  487. 

;)e&(cui«»,  487,  48a 

rttw^rttm,  492. 
Turaocena 

cra«Mroc6^,  199. 
Turscus 

giganteus,  44. 
Turcica 

cJlf  iteNMS,  569,  570. 

e/w0,  569. 
Turdiniu 

sepiarius,  275. 
Turdufl 

tfr^^Arop/JwTM,  517. 

yifMahM,463. 

naumaniH,  463. 
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Turdus 

obseums,  454. 

psXlidus^  455. 
Turritella 

robuBta,  2\\,21Z. 
Turtur 

rupicola,  407. 

temiforquatusy  45. 

torquata^  467. 
Tylophonw 

wuljfussiit  380. 

ruhidorsalis,  409. 
Typhi  ops 
aluensis.  90. 
eschrichtii,  50. 
esoc(Bti,  529,  534. 
liberiensig,  60. 

Umbrina 

sinuata,  260. 

«Mato,260. 
TJnio 

acuminatuB,  56. 

iBffuptiacus,  56. 

hakeri,  56. 

caillaudi,  56. 
Upupa 

<!pop«,  454. 
Umgus 

sanguinolenfus,  466. 
Urapteryx 

pfurisfrigata^  318. 
Urobrachya 

axillaris,  33. 
Urodynamifl 

taitiensiSy  191. 
Uromastix 

hardwiekiit  100. 

gpinipes,  100. 
Uromys 

ctrvinipes,     237,    239, 
484. 
Urospizias 

gnseigulariJ^  525. 

fjo/o/^,  523,  524. 

Vadebra 

macleari,  .>t2. 


Yanellus 

cristatus,  468. 

gregarius,  416. 
Vanessa 

antiopa^  120. 

cAortm«n«,  64. 

galamit  64. 

w.  120. 

&i;ana,  120. 
Yaranui 

priseuSf  99. 

t»<ik7M«,  88,  90. 

niloticua,  50,  99. 

salvator,  99,  105,  106. 
Varmina,  gen.  nor. 

ifuiiea,  405. 
Venilia 

porpkyromelas^  279. 

pyrrhitity  279. 
Vesperugo 

oimmiM,    478,   483, 
484. 

angulcUus,  484. 

georgianus,  444. 
Vidua 

principalis^  32. 
Viracliola 

on^o,  69. 
Vireo 

solitaria,  662. 
Vithora 

agrionideSf  614. 

stratanice,  614. 
Vulpes 

ariffithi  1. 

ieueopus,  1. 

Xanthodes 

innoceits,  310. 

intersepta^  222. 
Xanthopygia 

tricolor,  405. 
Xanthosetia 

imwtatana,  337. 
Xenophrvs 

monticola,    105,    181, 
504,  .'ill. 
Xenopud 

caicaratus,  103. 


Xeaopus 

^«,  163,  181.  504. 
Xerus 

erytkropuSt  10,  16. 
Xylina 

arctipenniSt  653. 

mirahiliSy  651. 
Xylophanes 

gortys,  584. 
Xylophasia 

tiicfica,  302. 

Ypsipetes 

undulata,  326. 
YpUiima 

o^iia,  59. 

(2o/eto,  59. 

itonia,  59. 

papillaris,  59, 
60. 

simplicia,  59. 
Yungipious 

ddrn'esi,  406. 

seebohmi,  467. 

Zebronia 

bilinfolalis,  a*^5. 
jaguaralis,  578. 
Zerids 

karpax,  70. 
Zeuzera 

pgrina,  646. 
Zizera 

knysna^  09. 
Zonogastris 
I        erythroptera,  31. 
'    Zosterops 

albigulariSy  520. 
atriceps,  520. 
fusci/rons,  519,  520. 
i        hypoleuca,  519,  620. 
i       mysorienw,  519,  520. 

natalis,  518. 
'       palpehrosa,  519. 
,    Zygiena 

caschmirensis,  294. 
vhristophiy  597. 
nipktma,  597. 
thelebus,  593. 
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